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To Detection of the Inhomogeneity of Yearly-mean Surface
Temperature Data Using the Bivariate-Test Method

Wang Xiaothun, Cai Yaping aod Liang Youling
(Institnre of Atmospheric Physics, Chinere Academy of Sciences, Beijing 10008D)

Abstract

Bivariate-Test method (B-T method) is a statistical method based on the hypo-
thesis of normal distribution of two-dimensional random vector. The B-T method
can be used to detect a systematic change of mean in one variable under the hypo-
thesis that the mean of the other variable does not vary. Researchers of meteorolo-
gy have already used this method to detect the .inhomogeneity of yearly total prec-
ipitation. .

The inhomogeneity of temperature data may fall into two classes: abrupt inho.
mogeneity and gradual inhomogeneity. The abrupt inhomogeneity may be cansed by
station move, change of the method used to compute the monthly-mean temperature,
etc. The gradual inhomogeneity, oo the other hand, may be caused by the change
of environment around the station, such as urban heat-island effect, and so on.

In this paper, we analysed the resuits of B-T method of the ideal abrupt inho-
mogeneity and the ideal gradual inhomogeneity. Our results show that there is sig-
nificant difference between the B-T method result of the ideal abrupt inhomoge-
neity and that of the ideal gradual inhomogeneity, and the difference can be used
to fix the reasons of temperature inhomogeneity.

The yearly.mean surface temperature data of 20 stations in Northeast China
over 30 years were used to amalyse their inhomogeneity. The results show that
there are 7 stations that are inhomogeneous on a significance level of 95 percent,
3 stations that are inhomogeneous on a significance level of 90 percent. The B-T
method results of 4 stations are very similar to that of an ideal abrupt inhomoge-
neity. And the results of 4 stations are very similar to that of an ideal gradual
inhomogeneity. There exists one station with data error. One station may have
several inhomogeneities.

Our results also show that though the B-T |method is theoretically used to de-
tect the systematic change of mean, it is also effective in the detection of data

error.

Key words: Bivariate-Test method; inhomogeneity; gradual; abrupt.



