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Possible Causes of Persistent Drought Event in North China
during the Cold Season of 2010

SHEN Xiaolin, ZHU Congwen, and LI Ming

Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract Anomalies in the sea surface temperature (SST) and atmospheric circulation that are linked to the drought
event in North China during the cold season spanning 2010-2011 are discussed. The possible impacts of the Arctic
Oscillation (AO) and La Nifia are also addressed in the framework of historical analog analysis based on daily
station-observed and NCEP/NCAR reanalyzed data sets. The results suggest that the precipitation in North China exhibits
a downward trend over the past decades, however, the extreme drought event occurred during the cold season of 2010 has
been mainly affected by the negative phase of the AO and the stronger La Nifia event. Statistical analysis suggests that
during the negative phase of the AO, the geopotential height at 500 hPa decreases around Lake Baikal, the Ural blocking
high develops, and meridional circulation anomalies prevail over East Asia. Such high-latitude circulation may enhance
the cold surge around Lake Baikal and cause it to shift southward, indirectly causing a cold, dry climate in North China.
During La Nifia years, however, the cooling of the SST in the Nifo3.4 region weakens the western North Pacific
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subtropical high and directly blocks the southward moisture flux supply. In contrast to historical drought cases, the

stronger and persistent negative phases of the AO and the La Nifia event pushed the cold front much further south, and the

two together caused the persistent drought event in North China during the cold season of 2010.

Key words drought in North China, extreme climate event, Arctic Oscillation, La Nifia
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50N A 50N -
40N A 40N -
30N A 30N -
20N A 20N -
70E 80E 90E 1OOE1 1OE120E 1 30E140E 70E 80E 90E 100E1 10E120E130E140E
(c) Temperature Anomaly.2011.1 (d) Temperature Anomaly.2011.2
50N A 50N -
40N A 40N A
30N A 30N -
20N A 20N -
70E 80E 90E 1OOE1 10E120E 1 30E140E 70E 8OE 90E 1OOE1 10E120E13OE140E
| | |
—4 —2 0

1 20104EFk &FEWE HREM M. 201045 () 11H. (b) 12H: 20114F (o) 1H. (D 2H. SLOBRREAEWIRTHE K G 5
Fig. 1 The monthly surface air temperature anomaly in (a) Nov 2010, (b) Dec 2010, (c) Jan 2011, and (d) Feb 2011. The dot indicates the extreme cold event
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Fig. 2 The monthly precipitation anomaly in (a) Nov 2010, (b) Dec 2010, (c) Jan 2011, and (d) Feb 2011. The dot indicates the extreme drought event
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Fig. 3 The monthly geopotential height anomaly (contour, units: hPa) and air temperature anomaly (shaded) at 500 hPa in (a) Nov 2010, (b) Dec 2010, (c)

Jan 2011, and (d) Feb 2011
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Fig. 6 Regression coefficients of (a) 500-hPa geopotential height anomaly (units: hPa), (b) 700-hPa water vapor flux anomaly (units: grmkg™-s™"), and (c) SST

anomaly (units: 107> °C) on the precipitation (units: mm) in North China in cold season during 1951-2009. Shaded areas: exceeding the 95% confidence level
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Fig. 10 The (a, c) regular and (b, d) partial correlation coefficients (a, b) between 500-hPa geopotential height and AO index, and (c, d) between 500-hPa
geopotential height and Niflo3.4 SSTA index in the cold season during 1951-2009. Shaded areas: exceeding the 95% confidence level
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Fig. 11  The (a, c) regular and (b, d) partial correlation coefficients (a, b) between 700-hPa vapor flux and AO index, and (c, d) between 700-hPa vapor flux
and Nino3.4 SSTA index in the cold season during 1951-2009. Shaded areas: exceeding the 95% confidence level
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