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ON THE ABNORMAL SWING OF THE AVERAGED TIME SERIES PRODUCED FROM
A NUMBER OF CORRELATED TIME SERIES

Liu Hongbin Zhou Jiangxing

( National Climate Center , Beijing 100081)
Abstract

In many climatological researches, the averaged time series can be produced from a number of time series to
enhance common signals. The abnormal swing always exists in the averaged series, so that the changes of the
former part of the series, with less samples, are larger than those of the latter part, with more samples. This
phenomenon could be found either in tree ring chronologies produced from tree ring series with different lengths
or in the averaged time series of some climatic parameters produced from records of meteorological station net-
work.

We suppose that there is a series set defined as X including m time series (m >1). So in X, there are C?
(m=m’>>1) series subsets "X (k€ [1,C™ 1), including m  time series. For each subset /X ,/'S is the vari-
ance of the averaged series of all time series in the subset. ™ S is the mean value of all variances S with m’ time
series. So,™ S could be taken as the variance of the averaged time series of m’ time series with maximum possi-
bility. Term 7 is the mean value of each inter — series correlation coefficientin set X. The ™S value would be
getting smaller as the series number m’ getting larger, namely,™ S=" § (m>= m'=m">1).

Then, variance increasing rate a and minimum series number 7’ are define as

(m-m)1-7)

=0T+ (m - 1) 7
' = 1

0 1+a0+a07_

m 1-7

where ag is the limit value of a. That is to say, when the value a, is given to make a satisfy a<Cay, the series
number m” should satisfy m’ ==m’,. When m—+ o, term m’; would be expressed as

ml =1_7
0 (107

These results are applied to determine the uncertainty in any conditions when averaged time series is produced
from a number of time series with different lengths. The terms defined here are useful for the researchers to
make decision how long an averaged series (like tree ring chronologies) could be used with lower uncertainty.

Key words: Time series, Mean variance, Climate change.



