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Abstract  Aridification over northern China is currently one of the most urgent living environmental issues in our
country. A lot of studies have been carried out concerning its evolution, causes and prediction, etc. There are differ-
ent general circulation patterns at each dry/wet stages undoubtedly. In other words, an abrupt adjustment of sum-
mer monsoon circulation over East Asia will result in a distinct change of the precipitation pattern. However, up to
now, analyses on the relationship between northern China drought and the summer south wind have been very limit-
ed. In this paper, inter-decadal characteristics of aridification over northern China and its association with the varia-
tion of atmospheric circulation during the past half century are analyzed based on the latest ECMWF and CRU reana-
lyzed monthly grid data.

To better describe the detailed temporal and spatial features of droughts in northern China, the northern China
is divided into 4 sub-regions and the annual Palmer Drought Severity Index (PDSI) is calculated in every unit respec-
tively. It is shown that the annual precipitation and PDSI have decreased significantly in sub-regions B and C over
the past 50 years. While in sub-region A, the annual precipitation and PDSI have an increasing trend from the end of
1950s to the mid 1990s followed by a decreasing period. In sub-region D, the annual precipitation and PDSI have a
significantly decreasing trend from the end of 1950s to the end of 1970s, and increasing trend from the beginning of

1950s to mid 1990s followed by a decreasing period. As a matter of fact, it should be pointed out that the results in
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sub-region A may not be reliable enough as Wei Jie et al. suggested that PDSI is not suitable for extreme drought

and wet regions. Therefore, the physical mechanism of drought in sub-regions B and C is mainly discussed with fo-

cusing on the inter-decadal adjustment of summer monsoon circulation over East Asia.

Multiple data analyses reflect the evident climatic jump at the end of 1970s over northern China. Accordingly,

an inter-comparison of summer south wind, water-vapor transport and the 850 hPa anticyclone intensity between

two periods is conducted. It is indicated that the south wind had experienced a strong period from 1958 to 1976 and

then a weak period from 1977 to present. As a result, the precipitation distribution over northern China during the

concerned periods altered obviously due to changes of the water vapor supply. Analyses on the 850 hPa anticyclone

intensity present a similar conclusion. All these studies show that the aridification over northern China results from

multiple factors: the weakened East Asian summer monsoon, the reduced water-vapor transport, and the increased

anticyclone intensity, and so on.

Key words aridification, water-vapor transport, East Asian summer monsoon, northern China
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Table 1 The grade of Palmer Drought Severity Index (PDSI)
(quoted from Reference [12])

PDSI 298 Level
=4.00 Wi iE Extreme wet
3.00~3.99 T EE Severe wet
2.00~2.99 Fr 4238 3E Moderate wet
1.00~1.99 R Slight wet
0.99~—0. 99 1E% Normal
—1.00~—1.99 255 Slight drought
—2.00~—2.99 Fr4E1 5 Moderate drought
—3.00~—3.99 JZH 5 Severe drought
<—4.00 e+ Extreme drought
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Fig. 1 The distribution of annual mean precipitation over 30 years (units; mm). There are 4 sub-regions: A: west of Northwest China,

B: east of Northwest China, C: North China, and D: Northeast China
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Fig. 3 The characteristics of annual rainfall (a, units; mm) and summer south wind (b, units: m/s) from 110°E to 120°E
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