


Introduction

Ever-increasing human activities on a glo-
bal scale cause rising concentrations of
various long-lived greenhouse gases in the
atmosphere, including methane (cu,) and
nitrous oxide (~,0). The possible transition
to a ‘hydrogen economy’ in the coming de-
cades is likely to cause a significant increase
in atmospheric molecular hydrogen (u,) le-
vels. For the Eu the Kyoto Protocol implies
a targeted reduction of 8% in greenhouse
gas emissions for the period 2008 - 2012,
relative to 1990 levels. A significant con-
tribution to this target is expected from re-
ductions in cH, (about 32 %) and ~,0 (about
12%) emissions.

The global atmospheric cycles of the HymN
gases (CH,, N,0 and H,) are coupled and in-
clude various interactions with the biosp-
here. HyMN aims at a thorough assessment
of budgets, trends, atmosphere-biosphere
couplings and chemical interactions that
will serve as a starting point for developing
future abatement strategies. In this leaflet
we present the HyMN research program
and some first results.
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Satellite monitoring

Consistentmulti-year globalsatellite data sets
of methane (sctaMacHY, IMG, 1as1) and car-
bonmonoxide (sctAMACHY) vertical columns
are provided, including averaging kernels
and error estimates. Comparisons will be
performed with methane column observati-
ons from the Frir ground network and mo-
del simulated methane distributions.
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The global distribution of the column-averaged
methane mixing ratios (in ppb) as retrieved
from ENVISAT SCIAMACHY for the year 2004.

Integration and Assessment

Model simulations with improved coupling
between atmospheric chemistry and dyna-
mic vegetation models will be evaluated by
comparison with ground-based and satellite
observations. The atmospheric loss of cu,
and =, and the impact of changing anthro-
pogenic and natural emissions on ox and
current and future CH, and u, levels, will be
quantified. It will be studied how a future
change to a hydrogen economy will affect
the u, distribution, and the distributions of
cH, and o, through changes in emissions
of 1, and the pollutants No,, co, and non-
methane volatile organic compounds (NM-
vocs).



