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Global Climate Change Phenomenon Associated with
the Droughts in North China

HUANG Gang

Institute o f Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract The ERA-40 reanalysis data of wind, air temperature, water vapour etc. are used to analyze the clima-
tological characteristics of the droughts in North China and the Sahelian region of North Africa and the relationship
between them. It may be pointed out from the analyzed results that there is a likely teleconnection wave train in the
summer monsoon circulation anomalies over the Asia-African monsoon regions on interdecadal time scale. Just be-
cause of the effect of this wave train, there exists an obvious relationship between the droughts occurred in North
China from 1965 and the desertification occurred in the Sahelian region of North Africa. Moreover, the background
of global climate change associated with the droughts occurred in these two regions is also analyzed in this paper.
The results show that after 1965, the decrease of the difference between the air temperature over the Northern
Hemisphere and that over the Southern Hemisphere has led to occurrence of the weakening and southward retreat of
the Asia-African summer monsoon system on interdecadal time scale, which caused the persistent droughts in North
China and the Sahelinan region of North Africa.
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Fig. 1 Interannual variations of normalized summer monsoon

rainfall in (a) North China and (b) Yangtze River and Huaihe

River valley
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Fig.2 Interannual variations of normalized rainfall anomaly in the Sahelian region of North Africa (From Janowiak, 1988, and data is

updated to 19970121)
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Fig. 3 Interannual variations of the regional mean southerly wind at 700 hPa averaged for (a) the Northern Hemisphere and (b) North
China (34—40°N, 100—125°E) in summer (June— August). Data are from the ERA-40 reanalysis
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Fig. 4 Latitude-altitude cross section of the difference between the summer (June— August) meridional component of wind averaged for
1958—1965 and that for 1980—1990 (units: m * s~!), (a) averaged zonally along 100—125°E (East Asia), (b) averaged zonally along 0°
—40°E (North Africa). Data are from the ERA-40 reanalysis
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Fig.5 Longitude-altitude cross section of the difference between the summer (June— August) zonal component of wind averaged for 1958
—1965 and that for 1980—1990 (units; m * s™!), (a) averaged meridionally along 25—40°N (East Asia), (b) averaged meridionally a-

long 0—20°N. Data are from the ERA-40 reanalysis
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Fig. 8 The composite anomaly distributions of circulation at 700 hPa (a) for the period of 1958—1965 and (b) for the period of 1980 —

1990. In the figures, C and AC indicate the cyclonic and anticyclonic circulation anomalies, respectively. The climatological mean of
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Fig. 10 Interannual variations of the difference between (a) the
annual mean and (b) boreal summertime seasonal mean air-tem-
perature at 2 m height near the surface averaged for the North-
ern Hemisphere and that for the Northern and Southern Hemi-

sphere, respectively
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