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3. Parameter estimation and validation

1. Introduction

The cloud base height (z..se) IS an important parameter of a cloud,
Influencing the radiation energy budget, allowing the calculation
of the cloud’s subadiabaticity, and being the height at which the
ambient aerosol concentration and the updraft speed determine
the cloud’s microphysical characteristics. Though one of the most
difficult parameters to retrieve from satellite measurements,
some attempts exist to determine z.... from space. Lau et al.
(2012) suggest an approach utilizing the Multi-angle Imaging
SpectroRadiometer (MISR) on the Terra satellite. In a preliminary
case study they investigated <cloud top height (zZwp)
measurements along a horizontal profile. They compared the
minimum 2z, along the profile with the z.,.se from a collocated
Lidar. For 12 scenes they found good agreement. To further
Investigate this approach, we developed a routine to retrieve zy..
from MISR z,,, measurements under the following assumptions:

(1) zvase IS hOMogeneous within a certain area of limited size.
(2) The z,, distribution contains information on the 2z, for a

Fig. 1: Schematic depiction of a cloud
field observed from different viewing
angles during a satellite overpass.
Ground based ceilometer measurements
provide a reference to the cloud base
height.

limited area.
2. Case Study

To Illustrate the new approach, an individual zp.se retrieval is
exemplified. In this case, the cloud scene from 21 Auqust 2015 in
the vicinity of the ceilometer station at Atlanta, Georgia, USA is

investigated.
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Fig. 3: Density of the CTH retrievals
(hcc) enclosed within the specified
area shown in Fig. 2.

between surface and cloud:
hmin =560 m + Hterrain + 2O'terrain

" Zhase @aNd zi, are yielded by the 15th and 95th
percentile of the MISR retrieval distribution,
respectively.
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Parameters for the retrieval algorithm which minimize the root
mean square error (RMSE) and maximize the coefficient of
determination (r?) have been estimated using data from the year
2008. An independent validation has been carried out with data
from the year 2007. See table for results of the comparison.

data slope | intercept[m] r* | RMSE[m] Bias[m] n

2008 0.61 413 0.43 404 -79 5136
2007 0.60 425 043 386 -64 6807
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4. Global cloud base height climatology

The retrieval algorithm has been applied globally for a 3-year
period (2007-2009) on a 0.25° x 0.25° grid. For each grid box the

median Z,.<« has been calculated.
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Fig. 5: 3-year (2007-2009) climatology of cloud heights (median). Left: Zp.se. Middle: zi., (95" percentile).
Right: Cloud Vertical Extent (CVE) derived as z:.,,-Zvase fOr each individual cloud scene.
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Fig. 6: 3-year (2007-2009) climatology of Zpase
(median) for boreal winter (DJF) (left) and summer (JIA)
(right). Red rectangle indicates the focus area for the
regional cloud height study shown below.

5. Cloud base height over the southeast Pacific

Stratocumulus clouds, which are prevailing In the southeast
Pacific area, are not well represented in climate models. These
clouds constitute a major source of moisture to the coastal cliff of
northern Chile by forming orographic fog.
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Fig. 8: Time series of Sea Surface Temperature area for the cloud height time series shown in Fig. 8.
(SST) (top), zwp (mMiddle), zpse (bottom)
anomalies. Cloud heights are derived from
MISR (green) and ERA-Interim (orange). SST is
derived from ERA-Interim. Shown are the
deviations from the mean over the entire
period from 2001 through 2016.
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