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Abstract The 1901 - 2002 global 0. 5°X 0. 5° grid data of monthly precipitation and monthly mean air temperature
are used to establish a humid index to detect the dry/wet variation at the surface. The relationship between dry/wet
evolution of four subregions in northern China and the Pacific Decade Oscillation (PDO) is studied using the index.
The precipitation analysis shows that the precipitation of the western part of Northwest China in the last 100 years is
markedly increasing during the two periods of 1925 - 1955 and 1962 - 1992 including the 2 - 3 year periodic change,
and a decreasing trend occurs after 1992, In the eastern part of Northwest China, the precipitation in last 100 years
presents 2 — 3 year periodic change without obvious variation trend and the precipitation range decreases after 1970.
The decreasing trend has shown in North China since 1950. In Northeast China, the 25-year periodic change is very
obvious, and a dropping trend is superimposed upon the periodic oscillation after 1950. The analysis result from the
humid index is different from that of precipitation variation, especially in the two subregions of Northwest China. In
the western part of Northwest China, the humid index does not show the increasing trend despite the enlarging trend

of precipitation, but the dropping trend (not in precipitation) of humid index occurs in the eastern part of Northwest
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China. The decreasing trend of humid index is more obvious than that of precipitation in North China and Northeast
China. This accounts for the temperature variation as one of the important reasons inducing and enhancing aridifica-
tion in addition to the precipitation variation, especially in arid and semi-arid regions. In North China and Northeast
China, the dry/wet variation at interannual and interdecadal scales is obvious.

PDO is closely related to the dry/wet variation of northern China. The correlation is significant in North China,
the eastern part of Northwest China and the western part of the Tibetan Plateau south of the Tianshan Mountain.
The correlation between dry/wet variation and PDO in Southwest China and South China is also significant. The
negative correlation is shown in North China and the eastern part of Northwest China. The positive correlation ex-
ists between the surface humid index and PDO in the western part of the Tibetan Plateau. The reverse sign of corre-
lation coefficients between PDO and humid index occurs in eastern and western China with the boundary of 100°E.
The anomaly analysis shows that the interdecadal anomaly phase of PDO is contrary to the phase of humid index in
North China and the eastern part of Northwest China, and the same phase duration is about 20 - 30 years. Accord-
ing to the interdecadal periodic calculation, the pattern shifts will occur possibly in future in North China and the

eastern part of Northwest China, which means the wetting shifts for the two subregions. But the temperature in-

crease enlarges the uncertainty for the calculation, and warming may delay or prevent this kind of shift.
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Table 1 Difference of sign between precipitation and H from 1901 to 2002

[l AR PYILARES il
Western part of North- Eastern part of North- Central part of North %4t
4 west China 4 west China 4  China 4 Northeast China
Year P/mm H/mm T /°C Year P/mm H/mm T/°C Year P/mm H/mm T/C Year P/mm H/mm T/ °C
1904 —7 15 —0.37 1905 —6 11 —0.57 1904 —2 1 —0.07 1930 4 —2 —0. 31
1905 —7 26 —1.17 1911 —2 6 —0.37 1945 7  —15 0.23 1974 —1 15 —0. 61
1906  —10 7 —0.67 1913 —2 1 —0.27 1946 13 —12 0.33 198 —4 4 0.19
1910 —6 9 —1.37 1918 1 —14 0.33 1955 4 —3 0.23 2000 14 —28 0. 49
1912 —14 10 —0.87 1940 3 —8 0.73 1988 —5 4 0.13
1925 —4 10 —0.27 1948 2 —20 0. 93
1932 —2 9 0.13 1954 2 —3 —0.27
1936 —38 6 —1.17 1970 —5 9 —0.47
1942 —3 2 —0.07 1976 —11 12 —0. 67
1951 6 —26 —0.17 1989 7 —8 0.23
1975 —15 2 —0.37 1999 1 —19 1. 53
1990 20 —6 1.13 2000 14 —6 1.03
1999 21 —12 1.33 2002 13 —9 1.53
2001 1 =29 1.13

2002 23 —10 1. 43
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Table 2 Correlation coefficient between annual H and monthly PDO index or annual PDO index

KX Z %L  Correlation coefficient

PEILPEEE Western part PidtZ< %K Eastern part 4£4t Central part %4t
of Northwest China of Northwest China of North China Northeast China
Jan 0 —0.49 —0. 46 0.01
Feb 0 —0.39 —0.47 —0.09
Mar 0.12 —0. 39 —0. 39 —0. 07
Apr 0. 08 —0.45 —0.45 0.01
May 0. 26 —0.52 —0. 36 0.13
Jun 0.15 —0.55 —0. 31 0. 14
Jul 0. 22 —0.28 —0.18 0. 06
Aug 0. 24 —0.3 —0.14 0.12
Sep 0.16 —0.27 —0.12 0.03
Oct —0.01 —0. 28 —0.16 0. 01
Nov —0.1 —0.29 —0. 36 —0.03
Dec —0.19 —0. 48 —0.54 —0. 06
4 PDO Annual PDO 0.09 —0. 46 —0. 39 0. 02
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Lag-correlation coefficient between annual H and annual PDO index
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