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Variations of Extreme Precipitation Days During the Main Flood Season

in Southern Gansu Province and Its Possible Causes
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Abstract: By using the daily precipitation data at 24 surface synoptic stations in southern Gansu Province
during 1971—2010, the upper-air sounding data in Wudu and NCEP reanalysis data, the changes in the ex-
treme precipitation during the main flood season in southern Gansu Province and their causes are diagnosti-
cally analyzed. The results showed that extreme precipitation days in southern Gansu Province during the
main flood season have interannual and interdecadal differences. Its possible causes include differences in
atmospheric potential instability, caused by differences in atmospheric temperature and humidity fields,
differences in moisture conditions, and differences in atmospheric dynamics. In years of more heavy precip-
itation days in main flood season in southern Gansu, temperature and relative humidity are higher in the
lower atmosphere in this area, and lower in the upper atmosphere, the instability index K is greater,
meaning that the potential instability of the atmosphere is stronger. And the lower level convergence and
upper level divergence are stronger, which is conducive to upward motion, leading to a stronger probability
of extreme precipitation occurrence.
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Fig. 1 Interannual variation of the total
number of heavy precipitation (== 50 mm)
days at 24 stations in the southern region
of Gansu Province during the

main flood season

2.2 WHEERESH

2.2.1 KABEHFRBIHR

R T WEFE H R A R R K B B 22 5 1 R
IR AT H H NCEP/NCAR ¥ 4> B35 T W
W5 K H $ il B 22 4 5 B /D4R SF- 84 700 hPa i
JERAHXRE 22065 (B 2) . Z5REW. 78 A1
HR A rEER b X, 58 [ K H OB 2 47 19 (1% 2 1R
WY e T o B AR 25 H O 0.2~0.4C, H@EEE IR
T B i A o U B 2 (L A 1R 5 A [v) — t DXAF G Y B A, 1
WY IEZEE . FATEIEE T 3T R FE K R 2 AR
55 LRI /b AR S35 300 hPa i B AT IR B 22 (H 3
(F3), 25530, H it 45 w08 Hh DX 5 B /K St
R Z AR 5B /DA 78 F 1) 5 )2 TR R X R
R S B 25 A . R T TP 2 3R VR

90 94 98 102 106 110°E

2 TV R K B RO R £ 4 5 R
AP 5 700 hPa i B2 HUAH AR BE 2% (5 3
I 52 2Rk U B BF P S 2, 0. C s
R MR I B BT AR R B V0D
Fig. 2 Mean temperature and relative
humidity difference chart at 700 hPa
during July and August between typical
years of more and less heavy precipitation
days in main flood season
(Solid line for the temperature anomaly
contour, unit: C, dotted line for the relative

humidity anomaly contour, unit: %)
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Fig. 3 Mean temperature and relative
humidity difference chart at 300 hPa
during July and August between typical
years of more and less heavy precipitation
days in main flood season
(Solid line for the temperature anomaly
contour, unit: C, dotted line for the relative

humidity anomaly contour, unit: %)
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Fig. 4 Secular mean temperature and relative
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(Solid line for the temperature anomaly contour,
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