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Abstract: Using the densely-observed hourly precipitation (=1 mm) data of the automatic weather stations
(referred to as the all stations) and the national meteorological stations (referred to as the national sta-
tions) in Shandong Province from April to October 2008—2017, this paper compares the characteristics of
spatio-temporal distribution of extreme short-time severe precipitation with different resolution data. The
results are as follows. The skewed characteristics of hourly precipitation at all stations are more obvious
than those of the national stations. For the average state of hourly precipitation, both are representative.
However, for the analysis of the extremes of short-time severe rainfall, the all stations data are more ad-
vantageous. It is most reasonable to use the 99. 5th percentile of each station as the threshold for extreme
short-time severe precipitation. The spatial distribution characteristics of the 30 — 45 mm threshold are
similar for all stations and national stations. For thresholds above 45 mm, the values and ranges of all sta-
tions are both greater than those of the national stations. The extreme short-time severe precipitation in-
tensity in most parts of the province is concentrated at 40—60 mm * h™ ', and the spatial distribution char-
acteristics of all stations and national stations in this interval are similar. National-station data can not re-
flect the spatial distribution of extreme short-time severe precipitation with intensity below 40 mm « h™'
and above 60 mm « h™'. The spatial distribution characteristics of extreme short-time severe precipitation
intensity are closely related to geographical location and topographical features. The extreme short-time
precipitation intensity, daily maximum precipitation, summer precipitation and annual precipitation in the
southeastern Shandong Province rank first in the province. Although the frequency and intensity of severe
precipitation are high in northwestern Shandong, they have no positive correlations with annual precipita-
tion and summer precipitation. The monthly and diurnal variations of the extreme short-time severe precip-
itation frequency of all stations are consistent with those of the national stations. However, the national-
station data can not fully represent the monthly and diurnal variations of the extreme short-time severe pre-
cipitation intensity in the province. The data of all stations can more accurately reflect the time variation
features of precipitation in the province.

Key words: dense automatic weather station, extreme short-time severe precipitation, comparative analy-

sis, threshold, spatio-temporal distribution
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Geographical division of Shandong
Province (black solid line) , regional stations
(dark blue dot), national stations (purple triangle)

and terrain height (shadow)

J& 60 ~ 70 mm, 3L B 358 uh, 5 & EPuh B
23.28% , EZRU /NG IR KK &5 LR £ 0 AT =
AN X ) 5 2 Rk A [A] S 02 40~70 mm, /NEF B K
R K & 137. 2 mm, HILFE 2009 4E 8 H 18 H 02
BF 2% B, Lk 2 127, 8 mm, HBLAE 2011 4E 7 f
25 H 20 WA FLIL, 0 AR B 5Lk

A B 3l /N I e R R K S 3 A (L 220 W] I, 42
A A H X /N B S K B K B T 50 ~70 mm,
70 mm DL b A0 sk 3 o A A B P AL S AR R b
X, <50 mm [k = ZE PR E PRI LL &R
5 T BB b DX 32 X B TS 18 SR 22 AF S B Y KR R B A
T2 A T O B A8 O A A IR IX (G DG 55, 2014)
A48 [ Rl 1) /DN B R R 7K i (L 2b) | UL, %
50~70 mm /N K R K & B P Ik B A
5 by IXC ] 5ty 5 4 R 3l 43 A1 AR & R DX 5K
FEA J& 60 mm DL b i 4 0l AR AE K Y
50 mm [ X3 N B ik — 28 60 mm AN, X T
70~80 mm [y X, [ 5l 19§ [ B 2R T A
¥, X6 F 50 mm LR A 80 mm A _E /B B KRR
KB R 5 14 9 B Y de /N T Al O R AE B T
FAE X, E KA 90 mm DL Rk, o
BT OL T 50 0 0 3l 5 B A 8 A2 R OER
PR TRE NI ]k < N NS it | AR
Hi XA 70~90 mm (1458 [ K X3 L 55— 5 18 456 /)
TEPR RIS A 50 mm DL 5 [ K B9
Bl 1117 L IG5 2 1 5 7 A %) 2R 0 6 v A S DY R X
9 70 mm DL b5 B K B HCE AR b 1 S5 A A

PN SRk H S KR K & (20 B H 20 B (1)
23 6 A A5 B (B 20) A L, 180 mm P I i Kl X 3=
B AEE R g AP B M X, 160 mm i IR R (H X
M T &L, & rp ot X2 28 B/ LI, — R 7E
140 mm AR, X 510 AR 4 B W H FEK R B G 3
25,2013 #AH G5 . 2014) FPHIY 5 S [ K 1ot A 5

F1 LFRENMRREXKESHXE

Table 1 Distribution interval of hourly maximum precipitation in Shandong Province
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Fig. 2 Hourly maximum precipitation (a, b) and
daily maximum precipitation (c¢) distribution of
all stations (a) and national stations (b, c) in

Shandong Province (unit: mm)
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precipitation intensity exceeding the threshold (b)
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