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[1]1 In this article stereoscopically derived cloud top heights and cloud winds estimated
from the Multiangle Imaging Spectroradiometer (MISR) are assessed. MISR is one

of five instruments on board the NASA Terra satellite. The cloud top height assessment is
based on a comparison of more than 4 years of MISR retrievals with that derived

from ground-based radar and lidar systems operated by the U.S. Department of Energy
Atmospheric Radiation Measurement program. The assessment includes a comparison of
the MISR cloud top heights and ground-based data sets as a function of cloud optical
depth and a simple cloud classification. Overall, we find that the MISR retrieval is
working well with little bias for most cloud types, when the cloud is sufficiently optically
thick to be detected. The detection limit is found to be around optical depth 0.3 to 0.5,
except over snow and ice surfaces where it is larger. The standard deviation across all
clouds is less than about 1000 m for the MISR best winds retrievals at all ARM sites, and
the standard deviation for the MISR without winds retrieval varied between about 1000 to

1300 m, depending on the site. The performance for various cloud types is explored.
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1. Introduction

[2] Satellites are an immensely valuable tool for moni-
toring many cloud properties on a global basis. One cloud
property that satellites are in a particularly advantageous
position to monitor is cloud top height. In this article we
provide an assessment of stereoscopically derived cloud top
heights and cloud winds produced from observations by the
Multiangle Imaging Spectroradiometer (MISR). MISR is
one of five instruments on board the NASA Terra satellite,
which was launched in December of 1999 [Diner et al.,
2002, 2005].

[3] The cloud top height assessment is based on a
comparison of MISR-retrieved cloud top heights, which
we will refer to as stereo-heights, with those derived from
ground-based cloud radar and lidar systems operated by the
U. S. Department of Energy Atmospheric Radiation Mea-
surement (ARM) program. We use ARM data from three of
its primary sites located in the U.S. Southern Great Plains
(SGP) at Lamont Oklahoma, the North Slope of Alaska
(NSA) at Barrow Alaska, and in the Tropical Western
Pacific (TWP) on Nauru Island. The cloud top height
assessment includes a comparison of the MISR and
ground-based data sets as a function of cloud optical depth
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and a simple cloud classification. The cloud optical depth is
determined from ARM ground-based observations using
several retrieval techniques including a radar-reflectivity-
velocity and a radar-reflectivity-microwave-radiometer tech-
nique, as well as simple lidar and radar only techniques. The
assessment of MISR cloud top winds is based on a compar-
ison of MISR-retrieved cloud velocity (commonly referred to
as cloud winds) with wind speeds derived from a 404 MHz
radar wind profiler (RWP).

[4] Section 2 of the paper briefly describes the MISR and
ground-based data sets, as well as the optical depth retriev-
als and the approach used to combine the retrievals into a
single best estimate (along with an estimated uncertainty). A
comparison of the MISR cloud winds and stereo-heights
with ground-based data is given in sections 3 and 4,
respectively, along with a few examples that illustrate
limitations of the MISR approach in section 5.

[5] A number of articles have been published over the last
few years that examine MISR stereo-heights, including
Horvath and Davies [2001a)], Marchand et al. [2001],
Moroney et al. [2002], Muller et al. [2002], Naud et al.
[2002, 2004, 2005a, 2005b], and Seiz et al. [2006]. These
articles are narrower in focus than this study and examine
individual cases or small sets of a particular cloud type. The
results of these previous studies are largely consistent with
those presented here. We summarize our results and com-
ment on the similarities and difference with these early
studies in section 6 and make a few final remarks on the
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