GEOPHYSICAL RESEARCH LETTERS, VOL. 34, L04701, doi:10.1029/2006GL028083, 2007

Click
Here
for
Full
Article

Arguments against a physical long-term trend in global ISCCP cloud

amounts

Amato T. Evan,' Andrew K. Heidinger,? and Daniel J. Vimont®

Received 11 September 2006; revised 8 January 2007; accepted 23 January 2007; published 17 February 2007.

[1] The International Satellite Cloud Climatology Project
(ISCCP) multi-decadal record of cloudiness exhibits a well-
known global decrease in cloud amounts. This downward
trend has recently been used to suggest widespread
increases in surface solar heating, decreases in planetary
albedo, and deficiencies in global climate models. Here we
show that trends observed in the ISCCP data are satellite
viewing geometry artifacts and are not related to physical
changes in the atmosphere. Our results suggest that in its
current form, the ISCCP data may not be appropriate for
certain long-term global studies, especially those focused on
trends.” Citation: Evan, A. T., A. K. Heidinger, and D. J.
Vimont (2007), Arguments against a physical long-term trend in
global ISCCP cloud amounts, Geophys. Res. Lett., 34, L04701,
doi:10.1029/2006GL028083.

[2] The International Satellite Cloud Climatology Proj-
ect (ISCCP) data set of cloud amounts and other products
[Rossow and Schiffer, 1999] is a more than 20 year
archive of daily global observations. Recently, this record
has been used to study long-term trends in surface solar
radiation [Pinker et al., 2005], with studies concluding that
changes in cloudiness seen in the ISCCP record are
evidence for a widespread increase in surface solar heating
[Hatzianastassiou et al., 2005] and a decrease in planetary
albedo [Pallé et al., 2004; Pallé et al., 2005], having
implications for global climate models [Pallé et al., 2006].
Still others have used the ISCCP multi-decadal trends to
suggest that long-term changes in cloudiness are causing
widespread changes in outgoing longwave radiation [Cess
and Udelhofen, 2003], are evidence of recent global bright-
ening [Wild et al., 2005], and result from feedbacks asso-
ciated with global warming [Ding et al., 2004]. However,
these trends in total cloudiness have not been observed in
surface [Norris, 2005] and other satellite [Jacobowitz et al.,
2003; Wylie et al., 2005] cloud records. While a lack of
corroboration with other data sets does not imply a defi-
ciency in the ISCCP data, it has been suggested that the
ISCCP cloud amounts may be affected by satellite related
artifacts [Campbell, 2004; Norris, 2000].

[3] The ISCCP data set utilizes radiance information,
with a nominal resolution of 8km at nadir, from a series
of geostationary satellites to create 3-hourly maps of cloud-
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iness and other associated products. The spatial coverage of
the data is extended by utilizing Advanced Very High
Resolution Radiometer (AVHRR) data from polar orbiting
satellite roughly at latitudes above and below 60N and 60S,
respectively. The exception to this is a segment of the Indian
Ocean where geostationary satellite coverage did not exist
until the late 1990s and data from the AVHRR was
employed. We explore the long term variability of the
ISCCP data using the D2 monthly mean cloud product for
the years of 1983—-2006 [Rossow and Schiffer, 1999], the
most recent release (data from the British Atmospheric Data
Centre, http://badc.nerc.ac.uk, and the Langley Research
Center EOS DAAC, http://eosweb.larc.nasa.gov/). While
we only consider the infrared total clouds product from this
data set, which uses radiance measurements at 11 pum, this
field is directly tied to the other cloud and clear-sky
products available from ISCCP [Rossow and Schiffer,
1999].

[4] In order to minimize the effect of ENSO on the
analysis, we regressed out the monthly Nino 3.4 index from
cach 2.5-degree grid cell (index data from the Climate
Prediction Center at http://www.cpc.noaa.gov). In order to
analyze the low frequency variability of the ISCCP data we
created a low pass filtered data set by applying a 13-month
boxcar filter to the time series at each cell in order to
remove any intra-annual signal from the time series. In
addition, we created a deseasonalized data set for analysis
by removing the monthly mean from each month’s data at
every grid cell. Mean time series of the unprocessed, low
frequency, and deseasonalized data was made by averaging
the area weighted pixels from 60S—60N. This latitude range
was chosen in order to emphasize the contribution to the
global cloudiness time series from geostationary satellites
and not that from the polar orbiting platforms. The dotted
line in Figure 1 is the mean time series of the unprocessed
data, the thin solid line is the deseasonalized series, and the
thick line is the mean series of the low pass filtered
cloudiness. All three time series show low frequency
variability that is characterized by a 1% increase in clouds
from the beginning of the record until about 1987, followed
by a 4% decrease in cloud amounts for the next 13 years,
and again a 1% increase from late 2000 until the end of the
record.

[5] To determine the regions that contribute the most to
the interannual patterns of cloudiness from Figure 1, we
regressed the ISCCP low pass filtered mean time series
(thick line in Figure 1) back onto the low pass filtered
ISCCP cloud data. We used this time series in order to
minimize the effect of any intra-annual variability on the
resultant regression maps. Figure 2 is a map of the coef-
ficients from this linear regression; regions of high values
signify areas that contribute the greatest to the low frequency
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