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Statistics on Physical Indicators of Rainstorms in Shandong Province
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Abstract: By using daily, hourly precipitation data of Shandong Province and NCEP FNL (Final) opera-
tional global analysis data from 2000 to 2011, and based on the spatial and temporal statistics of physical
indicators of rainstorms in Shandong Province, the physical indicators characteristics of rainstorms in dif-
ferent seasons and regions were analyzed. The results show that rainstorms have obvious nighttime en-
hanced trend. The physical indicators of rainstorms in daily operations have different levels of seasonal
change. On one hand, the thresholds of these indicators have significant seasonal differences, for example,
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the specific humidity indicator is 10 g » kg™ ! in April and May but it is only 14 g « kg ' in July, and on the
other hand, the effects of water vapor, dynamic and thermal instability factor on rainstorms are not the
same in different seasons. The water vapor factor is usually high, and the dynamic and thermodynamic in-
stability factors are low in summer. Furthermore, atmospheric convective instability can be stronger but
baroclinicity gets weakened in summer. However it is contrary to the other seasons. Regional difference of
the physical indicators of Shandong rainstorms is not the same as seasonal variations, but it is different
among various factors. The rainstorms in the south of Shandong need stronger water vapor, and the ther-

mal instability is also higher, the K index is about 0. 5C higher than other areas while the rainstorms of

east part of Shandong Peninsula have higher dynamic factors. Meanwhile, a wide range rainstorms and
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regional rainstorm need better moisture conditions, stronger dynamic conditions, but lower convective in-

stability conditions.

Key words: rainstorm forecast, physical indicators, seasonality, regional differences
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Table 1  Selected forecast indicators of rainstorms in Shandong Province
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Fig. 1 Distribution of stations and temporal distribution characteristics of rainstorms in Shandong Province

(a) distribution of stations, (b) monthly variation of rainstorms days, (c¢) monthly variation of rainfall in rainstorm days

(the line is linear trend of average rainfall), and (d) daily variation of rainfall intensity
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Table 2 Physical indicators of rainstorms in Shandong Province
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925 hPa Hif 14.4 2.8 0.2 700 hPa I P 3 fiF —4 4 —1.0
LT 2 m LR 16. 4 3.4 0.2 500 hPa P 0.1 1.5 11.6
700 hPa X E  87.3 11.6 0.1 850 hPa #i & —8.9  11.7 —1.3
850 hPa HXIRE  86.9 9.7 0.1 A CAPE 512.6  822.7 1.6
925 hPa MR 84.9 11.5 0.1 K 8%k 35.3 4.1 0.1
KA ] K 57.4 9.5 0.2 500,850 hPa ) 6. 25 —2.7 8.0 —3.0
A F 850 hPa JHE P 5.7 7.0 1.2 500,850 hPa it —22.5 2.4 —0.1
850 hPa f 0, 69. 4 9.4 0.1
L AL

Note: units of physical indicators are same as Table 1.
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Fig. 2 Distribution characteristics of physical indicators for rainstorms

(a) specific humidity distribution, (b) relation of vertical velocity between 500 and 700 hPa,

(¢) frequency distribution of atmospheric precipitable water

(“ % ” is the position of avarage values)
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Table 3 Monthly variation of geopotential heights of specific humidity in Shandong Province
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Fig. 3 Monthly variation of physical indicators for rainstorms
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