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Abstract. Intercontinental transport (ICT) of trace substances normally
occurs on timescales ranging from a few days to several weeks. In this
paper an extraordinary episode in November 2001 is presented, where
pollution transport across the North Atlantic took only about one day. The
transport mechanism, termed here an intercontinental pollution express
highway because of the high wind speeds, was exceptional, as it involved
an explosively generated cyclone, a so-called meteorological "bomb". To
the authors' knowledge, this is the first study describing pollution transport
in a bomb. The discovery of this event was based on tracer transport
model calculations and satellite measurements of NO,,, a species with a
relatively short lifetime in the atmosphere, which could be transported that
far only because of the high wind speeds produced by the bomb. A 15-year
transport climatology shows that intercontinental express highways are
about four times more frequent in winter than in summer, in agreement
with bomb climatologies. The climatology furthermore suggests that
intercontinental express highways may be important for the budget of
short-lived substances in the remote troposphere. For instance, for a
substance with a lifetime of 1 day, express highways may be responsible
for about two thirds of the total ICT. We roughly estimate that express
highways connecting North America with Europe enhance the average NO,
mixing ratios over Europe, due to North American emissions, by about 2-3
pptv in winter.

= Final Revised Paper (PDF, 2721 KB) 1 Discussion Paper (ACPD)

Citation: Stohl, A., Huntrieser, H., Richter, A., Beirle, S., Cooper, O. R.,
Eckhardt, S., Forster, C., James, P., Spichtinger, N., Wenig, M., Wagner, T.,
Burrows, J. P., and Platt, U.: Rapid intercontinental air pollution transport
associated with a meteorological bomb, Atmos. Chem. Phys., 3, 969-985,
2003. = Bibtex = EndNote Reference Manager

Copernicus Publications
The Innovative Open Access Publisher

Search ACP

Library Search

¥¥

Author Search

News

Sister Journals AMT & GMD

Financial Support for
Authors

Journal Impact Factor

Public Relations &
Background Information

Recent Papers

01 | ACP, 11 Mar 2009:
Measurements of Pollution In
The Troposphere (MOPITT)
validation through 2006

02 | ACP, 11 Mar 2009:
Air-sea fluxes of biogenic
bromine from the tropical
and North Atlantic Ocean

03 | ACPD, 10 Mar 2009:
Characterization of organic
ambient aerosol during
MIRAGE 2006 on three
platforms

04 | ACPD, 10 Mar 2009:
Regional differences in



