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l
Climate Research Unit, Uni6ersity of East Anglia, Norwich, UK
m
Hadley Centre, Meteorological Office, Berkshire, UK
Recei6ed 17 July 1997
Re6ised 20 April 1998
Accepted 30 April 1998

ABSTRACT
Long-term in situ observations are widely used in a variety of climate analyses. Unfortunately, most decade- to
century-scale time series of atmospheric data have been adversely impacted by inhomogeneities caused by, for
example, changes in instrumentation, station moves, changes in the local environment such as urbanization, or the
introduction of different observing practices like a new formula for calculating mean daily temperature or different
observation times. If these inhomogeneities are not accounted for properly, the results of climate analyses using these
data can be erroneous. Over the last decade, many climatologists have put a great deal of effort into developing
techniques to identify inhomogeneities and adjust climatic time series to compensate for the biases produced by the
inhomogeneities. It is important for users of homogeneity-adjusted data to understand how the data were adjusted
and what impacts these adjustments are likely to make on their analyses. And it is important for developers of
homogeneity-adjusted data sets to compare readily the different techniques most commonly used today. Therefore,
this paper reviews the methods and techniques developed for homogeneity adjustments and describes many different
approaches and philosophies involved in adjusting in situ climate data. © 1998 Royal Meteorological Society.
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1. INTRODUCTION
Climate data can provide a great deal of information about the atmospheric environment that impacts
almost all aspects of human endeavour. For example. these data have been used to determine where to
build homes by calculating the return periods of large floods, whether the length of the frost-free growing
season in a region is increasing or decreasing, and the potential variability in demand for heating fuels.
However, for these and other long-term climate analyses—particularly climate change analyses—to be
accurate, the climate data used must be homogeneous. A homogeneous climate time series is defined as
one where variations are caused only by variations in weather and climate (Conrad and Pollak, 1950).
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