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Abstract: Using the monthly precipitation data from Climate Research Unit (CRU), University of East Anglia in
England and the global monthly mean meteorological reanalysis data at standard isobaric levels from Japan Meteorological
Agency (JMA) from 1979 to 2011, the criterion of typical drought years in Sichuan-Chongqing region was determined
with the Standardized Precipitation Index (SPI), and the climatological characteristics and possible causes of summer
droughts in Sichuan-Chongqing region were analyzed from the aspect of atmospheric circulation. The results show that,
during years with typical summer droughts, the surface air temperature is higher and the precipitation is less than normal.
The zonal circulation develops in mid-latitude regions of East Asia, and the westerly frontal zone and the cold air mass
shift northward during summer droughts. Meanwhile, Sichuan-Chongqing region and most parts of northern China are un-
der the control of mainland belt high pressure. The location of high pressure at 500 hPa field is nearly the same with the
center of South Asian high pressure at 100 hPa field. Moreover, the high pressure center at 500 hPa corresponds with the
warm center in the temperature filed. This quasi — barotropic structure is the typical circulation feature of a persistent
summer drought in Sichuan-Chongqing region. At the same time, the southwesterly flow is obviously weakened from Yun-
nan-Guizhou Plateau to Sichuan Basin in the low troposphere. In the anomaly wind field, there exist northeasterly flows
from Yunnan-Guizhou Plateau to Sichuan Basin, and there is a cyclonic circulation over southern China. The entire-layer
southwesterly water vapor transport in typical summer drought years is much weaker than normal in Sichuan-Chongqing re-

gion.
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Table 1 Drought/flood grades determined with the value of SPI

SPI = S(t -

R SPI{H S|
Grade SPI value Type of drought/flood
1 SPI>1.645 TEP; Extreme flood

1.037 < SPI<1.645
0.524 < SPI<1.037

2 K¥i Severe flood
3

4 -1.037<SPI< -0.524

5

6

7

R Slight flood
1EH Normal
i Slight drought

KF Severe drought

-1.037<SPI<0.524
-1.645<SPI< -1.037

SPI< —1.645 5 Extreme drought
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Table 2 Summer drought indices ( H) and flood indices ( L) in Sichuan-Chongging region from 1979 to 2011
SEGY 7 H July 8 H August
Year L H L-H L H L-H
1979 13.74408 56.87204 —-43.12796 36.49289 21.32701 15.16587
1980 35.54502 46.4455 - 10.90047 62.08531 9.952606 52.1327
1981 57.34597 15.16588 42.18009 63.98104 15.63981 48.34123
1982 46.91943 30.33175 16.58768 40.28436 38.38863 1.895733
1983 56.39811 43.12796 13.27015 65.40285 27.48815 37.9147
1984 103.7915 0.4739336 103.3175 56.87204 5.687204 51.18484
1985 39.81042 10.42654 29.38388 35.54502 11.84834 23.69668
1986 18.00948 79.14692 -61.13744 13.27014 45.0237 —31.75356
1987 27.01422 8.056872 18.95734 56.87204 10.42654 46.4455
1988 42.1801 52.60664 - 10.42654 28.90995 41.70616 —-12.79621
1989 40.28436 17.06161 23.22275 46.4455 17.06161 29.38389
1990 49.76303 9.00474 40.75829 24.64455 18.95735 5.687204
1991 22.27488 44.07583 -21.80095 29.38389 35.07109 —-5.687204
1992 35.54502 36.01896 —0.4739342 14.69194 60.66351 —-45.97156
1993 24.17062 45.49763 -21.32701 69.19431 7.109005 62.08531
1994 0 100.9479 —-100.9479 0 88.15166 - 88.15166
1995 31.75356 36.49289 —-4.739334 27.96209 21.32701 6.635071
1996 19.90521 33.17535 -13.27014 3.317536 69.66824 —-66.35071
1997 2.369668 1.895735 0.4739337 1.895735 0.4739336 1.421801
1998 112.3223 2.369668 109.9526 139.3365 2.369668 136.9668
1999 94.3128 3.791469 90.52133 46.91943 3.791469 43.12796
2000 33.17535 35.54502 —-2.369671 66.35071 5.21327 61.13744
2001 4.739336 99.52607 —-94.78674 15.16588 55.45024 —40.28436
2002 36.96682 32.22749 4.739334 22.74882 60.66351 —37.91469
2003 55.45024 8.056872 47.39336 79.62085 1.421801 78.19905
2004 38.38863 1.895735 36.49289 10.90047 33.17535 —22.27488
2005 13.74408 18.95735 —-5.21327 39.33649 4.265403 35.07109
2006 0. 81.04266 — 81.04266 0. 153.0806 —153.0806
2007 59.24171 16.11374 43.12796 42.1801 20.85308 21.32701
2008 7.582938 21.32701 - 13.74408 13.27014 10.90047 2.369669
2009 16.11374 16.58768 —0.4739323 29.85782 8.056872 21.80095
2010 31.75356 2.843602 28.90995 46.91943 0 46.91943
2011 27.01422 36.01896 —-9.004742 0.4739336 72.98578 —72.51185
£33 IR HFERSER F4 19792011 FEF)IAMRHTFRESWHEH
Table 3 Drought/flood indices and grades in Table 4 Summer drought and flood years in Sichuan-Chongqing
Sichuan-Chongging region region during 1979—2011
371 £z g el 7H 8 A
Grade Tndex Type of drought/flood Type Tuly August
1 L=60,L- H=60 Wi Severe flood I Severe flood 1984,1998.,1999 19931998 ,2000,2003
2 40<L<60,30<L - H<60 fR#5 Flood 4 Flood 1981.,1982.,1983 1980.1981.1983.,1984 ,
3 L(H) <40,L— H<305k H— L<10 {2 Normal s 1990.2003 2007 1987.,1999.2010
5 H=60, H - L=60 F5 Severe drought

T Severe drought

19861994 ,2001 ,2006

19941996 ,2006 ,2011
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Fig. 1

The distribution of mean precipitation (b, unit: mm) and temperature (a, unit: °C) in

summer (July — August) in Sichuan-Chongging region during 1979—2001
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Fig.2 The trend rates of mean temperature(a,unit: °C *10a~!) and precipitation(b, unit:mm+10~1) in summer

(July — August) in Sichuan-Chongging region during 1979—2011
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Fig.3 The average temperature (a, unit: °C) and its anomaly fields (b, unit: °C) in

summer of typical drought years in Sichuan-Chongqing region
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Fig.4 The average precipitation (a, unit: mm) and its anomaly percentage (b, unit: %) in

summer of typical drought years in Sichuan-Chongqing region
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typical summer drought years in Sichuan — Chongqing region (unit: dagpm)
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Fig.6 The average (a) and anomaly (b) wind vector fields at 850 hPa for typical summer drought years in Sichuan-Chongging region
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Fig.8 The entire-layer moisture flux vector (a) and its anomaly (b) fields for typical

summer drought years in Sichuan-Chongging region (unit: kgeem™!es™!)
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