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Fig. 1(a) Contours of the significant indices of the scanning t test at confidence 0.05 for the monthly

Mean streamflow at Yichang section of Yantze River. (b) The episode-average streamflow (thick solid line);
curve of the low-pass values with a 13-point scale Gaussian filter (dashed curve); average streamflow over total

series of the Monthly mean streamflow at Yichang section of Yangtze River
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Fig .1(a) Contours of the significant indices of the scanning F test at confidence 0.05 for the monthly mean
streamflow at Yichang section of Yangtze River.(b) Upper panel: the episode-variance of the
variance-episodes (thick solid line) and total variance over the whole series for 121 years; Lower panel: curve of
the original series of the monthly streamflow at Yichang section of Yangtze River (dashed curve) and the epi-

sode-average streamflow (thick solid line) as same as in Fig.1b
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An Analysis of Abrupt Changes in Monthly Streamflow at
Yichang Section of the Changjiang River

JIANG Jianmin®, GU Xianggian® &YOU Xingtian®
(1:Training Center of China Meteorological Administration, Beijing 100081,P.R.China;
2:Chinese Academy of Meteorological Sciences, Beijing 100081,P.R.China)
Abstract

In this article, two algorithms of the scanning t test and of the scanning F test were briefly described separately.
The scanning t test detects multiscale abrupt changes in the first moment (subsample mean), i.e. the differences
of subsample means between two adjoined sub-samples in a long time series. The scanning F test detects mul-
tiscale abrupt changes in the second moment (subsample variance), i.e. the differences of subsample variances
(or standard deviations) between two adjoined sub-samples in a long time series.

An application of these two algorithms to monthly Streamflow observations at Yichang section of the
Changjiang River (Yangtze River) was carried out for the period from January 1882 to December 2002.

Based on the scanning t test, 12 change points at which the Streamflow abruptly increases, and 11 change points
with decrease of the Streamflow were detected. Then, twenty-four episodes of wetness were partitioned in 5
grades on interannual to decadal time-scales, according to the average level of streamflow over each episode.

Based on the scanning F test, 10 change points, at which the sub-sample variance reduces (becomes steady),
and 7 change points toward larger sub-sample variances were detected. By combining with the results from the
scanning t test, each of the twenty four wetness episodes was characterized as steady (with small variance) or
unsteady (with large variance), and listed in Tab.1.

It is confirmed that each of the twenty-four wetness episodes coincides well with historical records of floods
or droughts in the upper reaches of Changjiang River. Tab.1 summarizes the main results in this work.

Keywords: Abruption, monthly streamflow, Yichang hydrological station, Yangtze River



