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Abstract

Data from global reanalyses are routinely used as initial and lateral boundary conditions
for regional numerical weather prediction modeling. Reanalyses have also been used for longer
term assessments of tropospheric temperature trends. Our study compares linear tropospheric
temperature trend estimates for radiosonde and reanalysis data, both annually and seasonally,
at land-based sites in the Americas and Australasia/Oceania from 1979-2001 in order to assess
the quantitative agreement between the two types of data. In our analyses, we found that the
average radiosonde trends generally fell in between the average reanalysis trend values and
indicate that reanalyses are indeed appropriate to use for climate trend analysis.

The most significant differences between the radiosonde and reanalysis datasets occurred
during the Northern Hemisphere growing season (April - September), and at upper levels of the
troposphere (200 and 300 mb). The semiannual variations in the significance of the reanalysis-
radiosonde average temperature trend differences may be indicative of regional variations
in these differences. Additional reanalysis-radiosonde comparisons using newer radiosonde
datasets that have more global coverage are recommended to further investigate such regional
patterns and better understand global properties of these trend differences.
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becomes less significant at other times of the year. The
upper levels of the troposphere consistently have the
most significant reanalysis-CARDS trend differences
(ERA-40 warmer, NCEP cooler) in all seasons.

4. Discussion and Conclusions

The goal of our study was to investigate, for the
troposphere, differences in temperature trends between
CARDS and reanalysis datasets. This work augments
previous comparisons of these datasets (Agudelo and
Curry 2004) by examining these differences on a seasonal
basis.

It should be reiterated that the study period chosen
here (1979-2001) was dictated primarily by the available
datasets. The CARDS data were only available after 1979.
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Also, satellite data were beginning to be more extensively
incorporated into reanalysis data in the late 1970s. It
would be preferable, of course, to conduct these trend
analyses over a much longer time period, to help reduce
the error in the estimated trends.

Annually and seasonally, the ERA-40 reanalysis average
trends tend to be the warmest among the three datasets
considered here, while the NCEP data show relatively
less warming than the other two datasets. As a result, the
CARDS average temperature trend values generally fall in
between those of the NCEP and ERA-40 reanalyses. This
would then indicate that for tropospheric temperature
trends, available reanalysis datasets do agree satisfactorily
with the CARDS data and reanalyses are in fact appropriate
for evaluating long-term regional trends in tropospheric
temperature. The agreement between observations and
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Fig. 3d.

Fig. 3. As in Fig. 2, but for seasonally-averaged temperature trends (error bars indicate #1 standard deviations) at selected

pressure levels, for (a) JFM, (b) AM]J, (c) JAS, and (d) OND.
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the reanalyses for locations where the information is
coincident provides support that the reanalysis permits
realistic assessments of regional trends for locations
where radiosonde observations are not present, but
satellite derived vertical soundings are present.

The level of significance of the differences between
the averaged trends of CARDS and reanalyses seems to
follow a semiannual pattern, with the more significant
differences occurring roughly during the Northern
Hemisphere growing season (i.e., April-September). This
may be indicating a notable semiannual spatial variation
in reanalysis versus radiosonde datasets between the
Northern and Southern Hemispheres, which could be
looked into more fully by using additional sites around
the globe.

One dataset that would provide this additional
radiosonde site coverage around the globe is the IGRA
dataset, introduced earlier. At the time we conducted our
study, IGRA was not yet available, hence the use of CARDS
data. Further work on this topic is recommended and
would benefit from using the IGRA dataset.
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