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[1] An overview is presented of the meteorological and thermodynamic data obtained
during the Radiative Atmospheric Divergence using Atmospheric Radiation Measurement
(ARM) Mobile Facility, Geostationary Earth Radiation Budget (GERB) data, and African
Monsoon Multidisciplinary Analysis (AMMA) stations (RADAGAST) experiment in
Niamey, Niger, in 2006. RADAGAST combined data from the ARM Program Mobile
Facility (AMF) at Niamey airport with broadband satellite data from the GERB instrument
on Meteosat-8. The experiment was conducted in collaboration with the AMMA project.
The focus in this paper is on the variations through the year of key surface and
atmospheric variables. The seasonal advance and retreat of the Intertropical Front and the
seasonal changes in near-surface variables and precipitation in 2006 are discussed and
contrasted with the behavior in 2005 and with long-term averages. Observations from the
AMF at Niamey airport are used to document the evolution of near-surface variables
and of the atmosphere above the site. There are large seasonal changes in these variables,
from the arid and dusty conditions typical of the dry season to the much moister and more
cloudy wet season accompanying the arrival and intensification of the West African
monsoon. Back trajectories show the origin of the air sampled at Niamey and profiles for
selected case studies from rawinsondes and from a micropulse lidar at the AMF site
reveal details of typical atmospheric structures. Radiative fluxes and divergences are
discussed in the second part of this overview, and the subsequent papers in this special
section explore other aspects of the measurements and of the associated modeling.
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1. Introduction

[2] Field studies play a important role in providing new
data for studying atmospheric processes and for evaluating
and improving numerical models. Given the fundamental
role of atmospheric radiation in the climate system and of
changes in the radiation balance in forcing climate change,
observations of radiative fluxes are particularly important.
Uncertainties in the radiative properties of clouds continue
to motivate airborne campaigns [e.g., Ackerman et al.,
2003]. The growing appreciation of the role of aerosols in
influencing the radiation budget and climate change, either

directly or indirectly through their impact on cloud properties,
is another driver for both airborne studies [Haywood et al.,
2003] and for large-scale experiments such as the Indian
Ocean Experiment (INDOEX [Ramanathan et al., 2001]).
There is thus a continuing need for new observations that
can be used to test our understanding of radiative processes
and the expression of this understanding in numerical
models. These observations should cover the entire range
of conditions experienced on the planet. This was a major
driver for the Radiative Atmospheric Divergence using
Atmospheric RadiationMeasurement (ARM)Mobile Facility,
Geostationary Earth Radiation Budget (GERB) data, and
African Monsoon Multidisciplinary Analysis (AMMA) sta-
tions (RADAGAST) experiment, which took place in
Niamey, Niger, in 2006. One of the unusual aspects of this
experiment was its length; observations were obtained from
late 2005 through to the beginning of 2007, providing a
record that samples the entire range of conditions through
both the dry and wet seasons in 2006.
[3] RADAGAST coordinated surface and remote sensing

measurements made by the U.S. Department of Energy
ARM Program Mobile Facility (AMF) situated in Niamey
(13� 290N, 2� 100E) and by the GERB broadband radiometer
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and multichannel Spinning Enhanced Visible and Infrared
Imager (SEVIRI) on the Meteosat-8 operational geostationary
satellite (stationed above 0� longitude). The combination of
an extended series of broadband measurements both at the
surface and from space, backed up by a wide range of
passive and active instrumentation, is unique. Miller and
Slingo [2007] describe the background to RADAGAST and
provide details of the instruments deployed at the AMF.
Meteosat-8 was the first weather satellite of the Meteosat
Second Generation (MSG) series, operated by EUMETSAT.
Schmetz et al. [2002] provide an introduction to MSG and
describe the SEVIRI imager. The GERB radiometer is
described by Harries et al. [2005].
[4] RADAGAST was timed to coincide with the special

observing periods of AMMA, a large international program
to study and to improve our understanding of the West
African monsoon [Redelsperger et al., 2006]. The measure-
ments complemented those from several other projects
within or related to AMMA, in particular the Dust and
Biomass Experiment, DABEX [Haywood et al., 2008] in
January 2006. Although administered separately, these
projects and experiments interacted closely on a daily basis
and have shared data in the subsequent analysis of the
results. AMMA thus provided an excellent opportunity to
foster links between programmes and communities that
might otherwise not have interacted with each other.
[5] One important objective of RADAGAST is to derive

estimates of the radiative divergence across the atmosphere
[e.g., Slingo et al., 2006], but the data also allow many other
problems to be studied, beyond those in atmospheric
radiation. In particular, the data provide a coherent picture
of the seasonal variation of meteorological and associated
variables in this sensitive and important climatic region.
[6] This first overview paper discusses the meteorological

and thermodynamic observations obtained during the
experiment and places them in the context of the long-term
average annual cycle at Niamey. In the companion paper,
the focus is on the radiative fluxes and divergences and on
the factors that control them (A. Slingo et al., Overview of
observations from the RADAGAST experiment in Niamey,
Niger: 2. Radiative fluxes and divergences, submitted to
Journal of Geophysical Research, 2008, hereinafter referred

to as Part 2). The subsequent papers in this special section
provide detail on further specific studies that have been
carried out with the data.
[7] The following section reviews the sources of data and

summarizes the processing that was carried out. Section 3
documents the seasonal advance and retreat of the Inter-
tropical Front (ITF) and of the associated conditions at
Niamey and in the wider region. It also reviews the AMF
observations of meteorological and thermodynamic varia-
bles at the surface. Section 4 presents observations of the
atmospheric structure above the main site. A discussion and
review of the results is given in section 5.

2. Data and Processing

[8] The main AMF facility at the Niamey airport site
(Figure 1) began making limited observations in November
2005, but routine operations started at the beginning of
2006. The micropulse lidar (MPL) became operational on
27 December 2005, radiosonde ascents started on 7 January
2006 and the cloud radar commenced observations on
16 March 2006. Most instruments at the airport site in
Niamey operated continuously until 7 January 2007, although
the cloud radar ceased operations on 24 December 2006.
The more limited measurements from the ancillary site at
Banizoumbou, about 50 km east of Niamey (Figure 1),
cover the period from 26 December 2005 to 8 December
2006. The AMF results shown here are for the calendar year
2006, which covers the period when most of the instruments
at both sites were operating and provides a continuous data
record that spans a complete seasonal cycle. Details of all
the instruments are provided by Miller and Slingo [2007].
[9] To set the AMF results in context, they are preceded

by a brief documentation of the long-term average annual
climate cycle at Niamey, based on standard meteorological
observations. The data were obtained from the Directions de
la Meteorologie Nationale (National Weather Services) of
Niger and surrounding countries. Data for 2006 are com-
pared with this background information in the following
section.
[10] Data from Meteosat-8 are not presented in this paper,

but a cloud mask derived from the data is used in Part 2 in

Figure 1. Location of primary (Niamey, N) and ancillary (Banizoumbou, B, cross) observing platforms
of the ARM Mobile Facility during 2006 and the stations (including Niamey) from which long-term
standard meteorological observations were analyzed to produce Figure 2 (dots).
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