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Reconstructions of past climate are always based on proxy data, i. e. variables which can be
interpreted in terms of climate. Different proxy data are preserved in natural archives, but the
climatic records they provide are always more or less inaccurate. Generally the accuracy and
precision of climatic proxies tends to improve towards the present time. In long geological
timescales sedimentary rocks and fossils of extinct animals and plants are the main sources for
palaeoclimatic reconstructions. The Quaternary climatic records (for past 2.5 million years)
are mainly based on marine and terrestrial sediments and their microfossil contents. The
climatic events of the Late Quaternary (past 130,000 years) and the Holocene (past 10,000
years) are better known than those of the earlier periods, but still today there are many
uncertainties concerning the details and regional differences in the development.

There is a wide range of proxy indicators for studies of Quaternary climatic variations. Three
main groups are the geological, glaciological and biological proxy data. The accuracy of the
information extractable from different proxies varies greatly. Most proxy indicators are used
for reconstructions of past temperatures, but the information obtainable is mostly only
qualitative, i. e. the magnitude of the change can not be determined. The past changes in
humidity are also often difficult to be quantified , but in arid regions the formations and
deposits indicating past lake level changes serve as good proxy indicators in this respect.

The temporal and spatial range of data is also highly variable. Usually many well studied
sites are needed for reliable regional palaeoclimatic reconstructions, but there are considerable
differences in the density of sites. Many detailed records are available in some countries or
areas, while in some other areas few sites are carefully studied. In non-glaciated areas climatic
reconstructions extending over and even beyond the entire Quaternary Period can be made
from sediment sequences, but in glaciated areas unbroken sedimentary records are usually
available only for late glacial and Holocene times.

Uncertainty in dating must also be taken into account in considering the accuracy of the
information about the past climates. The chronological control in stratigraphical studies varies
greatly. Proxy records based on poor dating are naturally subject to differing palaeoclimatic
interpretations.. All available dating methods also have their defects, which must be known in
evaluating the results. The commonly used radiocarbon method is not very accurate and the
sources of error increase, when samples several tens of thousands of years old are being
dated. The "C dates also should calibrated to make them comparable with calendar years. In
fact there are different timescales used in Quaternary chronology. The dating can be based on
conventional or calibrated radiocarbon dates, lake varves, clay varves (Sweden), ice cores
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(Greenland) or on palaeomagnetic dating. "Orbital tuning" based on the Milankovitch theory
is used for improving the accuracy in dating the deep-sea oxygen isotope record. There are
still some other dating methods, e. g. luminescence dating (TL, OSL), which provide usable
dates for Quaternary studies but are often more usable for relative dating rather than
establishing an "absolute" chronological framework.

Due to the above problems associated with climatic proxy data, one must be careful also in
correlation of different records. The climatic signals in marine records may be fundamentally
different from the the signals in terrestrial records. Some proxy data can indicate changes in
mean annual temperatures while others indicate summer temperatures. The marine and
terrestrial records are usually also based on different timescales. In principle the marine
records are continuous extending over long periods of time, while the terrestrial records are
mostly fragmentary. The terrestrial data, however, often provide much more detailed
information about the past climates than the marine ones and in this way complete the
reconstructions based on deep-sea cores. There are also some long continuous terrestrial
records, like the Chinese loess deposits, which provide palaeoclimatic information over the
entire Quaternary Period.

New palaeoclimatic data are accumulating rapidly and they give information about many
aspects of past climates and environments. The expansion of data leads to improved
understanding of the behaviour of the Earth s climatic system in the past and at present. The
main lines of the Quaternary climatic variations are known today, but a number of
uncertainties also still exist. Thus the reliability of the past climatic reconstructions can be
considered largely dependent on demands for precision and accuracy.
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