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Tab.1 The standard values of different

rainstorm grades for different durations

Ji bt/ min ZF/mm KA/ mm  FFRZEN/mm
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360 39.7 59.6 79.4
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Fig.2 The occurring years of different grades rainstorm for annual maximum precipitation

amount with durations of 5 (a) and 1 440 minutes (b) in the middle of Shandong Province
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Tab.2 The climate tendency rates of annual maximum precipitation intensity with different durations

BA{T:mm - min~' - (10 a) ™'

b/ min Tl (=X I 38 JH HH Al il Ui
5 0.38 0.62 0.08 0.24 -0.32 0.25 0.16 -0.02
10 0.30 0.45 0.23 0.11 -0.05 0.22 0.19 -0.09
15 0.28 0.27 0.32 0.11 -0.01 0.05 0.20 -0.09
20 0.28 0.27 0.21 0.09 0.08 -0.04 0.28 -0.06
30 0.28 0.20 0.04 0.11 0.16 -0.09 0.17 -0.07
45 0.23 0.15 -0.03 0.11 0.15 -0.09 0.11 -0.11
60 0.15 0.12 -0.03 0.10 0.10 -0.05 0.05 -0.09
90 0.10 0.10 -0.01 0.05 0.05 -0.05 -0.02 -0.13"
120 0.08 0.09 -0.01 0.04 -0.02 -0.06 -0.03 -0.11
180 0.07 0.06 -0.01 0.03 -0.07 -0.07" -0.01 -0.07
240 0.05 0.03 0.00 0.02 -0.07 -0.08" -0.01 -0.05
360 0.03 0.01 0.00 0.01 -0.05 -0.04 -0.01 -0.05
540 0.02 -0.01 0.00 0.01 -0.04 -0.04" -0.01 -0.03
720 0.01 -0.01 -0.01 0.01 -0.03 -0.02 -0.01 -0.02

1 440 0.00 0.00 -0.01 0.01 -0.01 -0.02" -0.01 -0.01
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Tab.3  The earliest and latest occurring month of annual maximum precipitation

amount with different durations in the middle of Shandong Province

Viliivd

min

20

30

45

60

90

120

180

240

360

540

720

1 440

ST B ER oy BB 4
R MG IR AN wE I ML UR R RS R AN mE O Ml iR
5 6 6 8 8 8 9 8 8 8 9
5 6 7 8 8 8 9 8 9 8 9
5 6 7 8 8 8 9 8 9 8 9
5 6 7 8 8 8 9 8 9 8 9
5 6 7 9 8 8 9 8 9 8 9
5 6 7 9 8 9 9 8 9 8 9
5 6 6 9 8 8 9 8 9 8 9
6 6 6 9 8 9 9 9 9 8 9
6 6 6 9 8 8 9 9 9 8 9
6 6 6 9 8 8 9 9 9 9 9
6 6 6 9 9 8 9 9 9 9 9
5 6 6 9 9 8 9 9 9 9 9
5 5 6 9 9 9 9 9 9 9 9
5 5 6 9 9 9 9 9 9 9 9
5 5 7 9 9 9 9 9 9 9 9

®4 EHHMREINERABKERSHIAAN

Tab.4 The most frequent month for annual

maximum precipitation amount with different

durations in the middle of Shandong Province
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Tab.5 The climate tendency rates of date — ordered
of annual maximum precipitation with different durations

B d-(10a) "
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5 -10.1 69 7.6 -L1 -23.9* -17.8 -46 -15.0
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15 -10.1 -6.1 -0.2 -7.6 -21.8 -16.1 0.2 -14.6
20 -85 -9.8 43  -69 -194 -16.1 -1.2 -15.8
3 -2.2 -26 -17 -85 -158 -21.4 -1.2 -13.6
45 -24.17-2.6 .7 -88 -174 -225 6.8 -150"
60 -6.6 -2.6 3.4  -88 -163 -21.5 -L1 ~-17.1*%
90 -0.4 1.9 6.7 -3.4 -243 -13.8 -15 -183"
120 -0.4 43 8.0 -9.1 -15.8 -19.0 -1.5 -26.3*
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Fig.5 The frequency in different periods
of the beginning time of annual maximum

precipitation with different durations
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Tab.6 The most frequent period for the beginning
time of annual maximum precipitation with different

durations in the middle of Shandong Province
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Characteristics of Annual Maximum Precipitation with Different
Durations in the Middle Area of Shandong Province

HUAN Haijun, LIU Yan, MENG Wei, XIA Fuhua

(Ztbo Meteorological Bureau of Shandong Province, Zibo 255048 , Shandong, China)

Abstract: Based on the minutely precipitation data of eight meteorological stations during 1999 —2015 in the middle area of Shandong
Province, the variation characteristics of annual maximum precipitation with fifteen durations were analyzed. The results show that the
annual maximum precipitation amount decreased from short durations to long durations, annual maximum precipitation with short dura-
tions and long durations reached extraordinary rainstorm and rainstorm level at most years, respectively. The annual maximum precipi-
tation intensity for most duration decreased in the southern Yiyuan mountain area and northern Gaoqging plain. The annual maximum
precipitation intensity with durations ranging from five to fifteen minutes increased with time in the other regions, but most of other du-
rations of it decreased with time. The strong center of average annual maximum precipitation intensity for fifteen durations was in the
southwest mountainous region, in which the precipitation intensity was higher than that of other regions. The spatial difference of annual
maximum precipitation intensity decreased from short duration to long duration. The annual maximum precipitation for fifteen durations
first appeared in May and June in most regions, appeared in August and September at the latest. The annual maximum precipitation for
fifteen durations appeared most frequently in July and August, the dates of annual maximum precipitation for different durations showed
an advanced trend in the southern Yiyuan mountain area and northern Gaoqing plain, but it was not significant in the other regions. The
annual maximum precipitation with shorter durations begun in the dusk, the beginning time postponed from dusk to the first half of the
night with the increase of duration. The annual maximum precipitation for fifteen durations begun most frequently in the dawn and
morning in the southern Yiyuan mountain area, while it begun in the midnight and early morning in the northern Gaoqing plain. The
annual maximum precipitation for shorter durations begun most frequently in the afternoon and evening in the other regions, the long du-
rations begun most frequently in the night and dawn.
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