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[1] Validation of stratospheric BrO vertical profiles obtained by the Microwave Limb
Sounder (MLS) on the Aura satellite is discussed. MLS BrO measurements are compared
with expectations of its latitudinal and seasonal dependence, as well as with more
localized balloon-borne measurements of BrO. We describe the expected precision and
systematic errors of the version 2.2 retrieval and show that scientific studies using MLS
BrO vertical profiles require extensive averaging to increase the signal-to-noise ratio to
useful values. A monthly zonal mean over a 10� latitude bin (about 3,000 individual
profiles) results in a precision of approximately ±4 ppt (�25% of a typical daytime signal).
Moreover, it is necessary to take day/night differences to remove large biases. The
pressure range over which the data are considered useful is 10 to 3.2 hPa. Over this
range, the estimated accuracy in the day/night difference is about ±20%. The vertical
resolution is 5.5 km for 10 to 3.2 hPa. Day/night differences are a good measure of
daytime BrO from 10 to 4.6 hPa; for 3.2 hPa the nonnegligible nighttime BrO needs to be
accounted for. We infer total inorganic bromine (Bry) to be 22.1 ± 5.5 ppt on the basis
of analysis of MLS measurements of BrO, which implies a contribution of 6.5 ± 5.5 ppt to
stratospheric bromine from sources other than long-lived CH3Br and halons.
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1. Introduction

[2] Bromine monoxide (BrO) is an important species in
the destruction of stratospheric ozone, especially in the
midlatitude lower stratosphere [e.g., Yung et al., 1980;
Salawitch et al., 2005; Sinnhuber et al., 2006; World
Meteorological Organization (WMO), 2007]. Model studies
estimate that catalytic cycles involving BrO account for up
to half of the chemical loss of polar ozone [e.g., McElroy et

al., 1986; Frieler et al., 2006; WMO, 2007]. Yet there
remains considerable uncertainty in the atmospheric abun-
dance of BrO [WMO, 2007]. Bromine monoxide is the main
daytime constituent (�50%) of stratospheric inorganic bro-
mine (Bry). Since relatively few measurements have been
made of the other constituents, Bry is typically estimated
from stratospheric measurements of BrO, combined with
estimates of the other constituents from photochemical
models (often constrained by simultaneous measurements
of NO2 and O3 [e.g., Sioris et al., 2006]). One current
problem is that estimates of Bry inferred from measurements
of stratospheric BrO obtained by various satellite and
balloon-borne instruments disagree, ranging from 18 to
25 ppt [WMO, 2007, chap. 2]. Moreover, estimates of Bry
from measurements of stratospheric BrO exceed the amount
(16–17 ppt) that can be provided by long-lived organic
source gases (CH3Br and halons). It is currently thought that
very short lived substances (VSLS), many of biogenic
origin, are an additional source of stratospheric inorganic
bromine that can reconcile the bromine budget [WMO,
2007, chap. 2].
[3] Here we present a validation of stratospheric measure-

ments of BrO by the Microwave Limb Sounder (MLS)
instrument [Waters et al., 2006] on the Aura satellite. This
instrument has been measuring vertical profiles of BrO with
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