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Abstract: Based on the hourly precipitation data in Shandong Province during 1961 —2012 from 74 weather
stations, spatio-temporal distribution characteristics of short-duration and long-duration precipitation
events in flood season (May— September) in Shandong are analyzed. The results show that: (1) the in-
crease of process precipitation and process duration makes the total precipitation amount in Shandong in
flood season increase slightly. The frequency of continuous precipitation processes, the increase of process
precipitation, and the increase of process duration make the greatest contribution to the increase of total
precipitation. (2) The total precipitation of short-duration is the most in the mountain areas of the central
and southeast parts of Shandong while the persistent total precipitation is the most in the southeast coast of
Shandong and the eastern part of the peninsula. The short-duration precipitation and the average rainfall
intensity are the largest from southeast Shandong to Dezhou region, and, in contrast, the sustained rainfall
and the average rainfall intensity are the largest in the eastern part of the peninsula and the southeast part
of Shandong. (3) The short-duration rain intensity peak is greater in the surrounding areas of the moun-
tain area in central Shandong, and the sustained rain intensity peak is higher in the southern and southeast-

ern parts of Shandong as well as the eastern part of the peninsula. (4) The short-duration precipitation in
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the mountain area of central and southern parts of Shandong and some places of the peninsula generally oc-

cur from 13:00 BT to 18:00 BT in the afternoon. Around the mountain area in central Shandong and the

coastal area of the peninsula, it rains mostly at night and also the beginning time of the continuous precipi-

tation appears at night mostly.

Key words: precipitation process, short-duration rainfall, sustained rainfall, variation trend, Shandong
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Table 1 Features of short-duration and long-duration rainfall events in Shandong in flood period
PR S [ B e 7K R PERE K
— % P = - =
e P edes P edoso
B KB/ mm 502. 2 0. 349 201.7 —0. 847 300. 5 1. 130
P58 Y/ SUN ¢ i YR 54. 8 —0.139 43.5 —0.174* 11.3 0.033
[ 7K 3 B2 FA /K B /mm 9.2 0.031* 8.6 0.015 26.5 0.032
K ik & Dy it /h 4.4 0.016* 2.4 0.001" 12.0 0.019"
W SR /mm « h! 1.8 —0.001 1.6 —0.002 2.2 —0.001
W (E F 58 /mm « h™! 37.9 0.403 30. 4 —0.002 29.3 0. 040
ik B AR I 1F) /h 2.4 0. 007 ** 1.5 —0.0001 5.9 0.007

X ACRAR G E . » BB HBEAEL 0,05 BFMATRE . o AAREMLBHE 0. 01 BFAKFHRE.

Note: X stands for different statistic. * ,

%% indicate the trend past 0.05 and 0. 01 significant level test. respectively.
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Fig. 3 Same as Fig. 1, but for average (a, b) and peak (c, d) precipitation intensities

>z

5 Pl

" pe

Bk B2 ikt /h Pz B b /I
02.35~2.42 O11.05~11.69
02.43~2.45 =11.70~12.07
m2.46~2.47 mi12.08~12.43
m2.48~2.56

m12.44~12.99

P
a
=2

K " g

TERAFI RS/

A g g R JRAASINE R /b
- o1.46~1.50 T < 05.17~5.64
HH .Lﬂf[J 5 =m1.51~1.52 S 5.65~5.88
ml.53~1.53 ms5.89~6.12
A\\f\f 0 50 100 km ml.54~1.61 Q 50 100 km m6.13~6.43

B4 [ P 1L AH O B K et B B Cay b)) | 6 7K B 3800064 (i R 98 00 ) Ce s D
Fig.4 Same as Fig. 1, but for precipitation duration (a, b) and

the duration of precipitation from beginning to peak (c, d)

M EARE RS AR K i 12.5 ho &7
b Edt— R AR T 11,7 h, Bt I 4h 30l
WA ST B AT SRRk B L 7R 2% b J T I e 7 ok R T 46 A ) 22 S W
6.2 h, &ydt . &dv—W . AR 5.7 h, CES) B v i X B g B B A4 ) b DX e 7K — i T

3.5 FEKIEFBEE



1068 A

% 5 44 %

M e B
EAITFE R

@ 01-06f
A 07121
* 13181
0 50 100 km ) 1900}

FEERPERE L

SESIF A i)

@ 01-06f+

* 13—18fF
0 50 100 km ) 19—00f}

B 5 [WE 2, H R oK R T 4G B A

Fig. 5 Same as Fig. 2, but for the onset time of precipitation

U T G (13—18 W) o & rp il X ] 341 S 2 8 W i —
W2 IR 2y 3 B K FF 06 B 8] 2 AE 4 TR, 31X 5k
Z I 1995) Iy 5% 45 R — B b 48 Wil X 2L H R
F LR A AR A . R P R K G R 1R
M2 RkAEEREE S, & &7 . EmEth2
FAEFERER (19—00 BP) , & A &b . &l X
VEHB 2 B W 1 45 2 R A AE I 2 (01—06 B,
L7 Y VA b X D I 0 R 2 0 B K 2 R AR A R
s PR R Bl A T 22 5 5 R H M RE R H A2 1k
BTN R I L Bl b A ) KR R TR N
R &R = ol ey NG 3 =T S S
1 KA B2 B i 76 3 (Dai, 2001) , 73 4k, 3 i = )2
TG0 1 6 S V2 ZD BT i )2 AR IR ARG E L A i I
A X & R BOKE % .2012) . L. EREK—
MEAE B 2 R 32 H i) T U b IX R K H AR bt 3
I [EAE AL

MNTE] 6 5 3 B R ARF 20 P e 7K ol 72 2 B ) 65 3
BT LAE W 3T 92 26 1 B sl e D7 R K I 6 )
WAL R 05—07 BF LA K 5 15—19 B, R
05—07 If G ki 5t 53%, Hovh 06 B £, 4 )5
1519 B &3 5 H R 3900, 5 824 B /K IF 46 1) 8]
WA E] 21 B Z R H 03 B B & A7 b ik #
92 0 R L MR K T 1R B ] H BRAE 00—02 B 4% Bk
& 5 ¥t 10 4~ At Gl b ik #5924,

30

LRy
< ;5) D st
N
F1s
=
B0

0
13 15 17 19 21 23 1 3 5 7 9 11
IR /BT

Bl 6 g i AR 2 4 K
b B TF R IR B b 4
Fig. 6 The number of weather stations
of short-duration and long-duration

precipitation events at the beginning time

A 5 T I AR L PR K AR AR

4.1 [EKE

LU AR 48 45 b VA 6 1 I S R K B A A 1 ) 38 7
—32.99~11.59 mm + (10 a) " 7). A 59 4~k
MBS PR 14 A a0
(P<0.05), &P, & 04t J 2k 5 8 X A A
I A e RSk M SR K R ) A
—12.93~69. 28 mm « (10 a) ', 5 5 fip 4 1 ok
R 64 4 H g 22 Al S g i 3% (P<
0.05) . &P F 5 D Foh XA A W25 1
e,

J [ B 3 R A K 2 D R A S A 35
AR W 3ty o/ 3 8 s AR B B BRI 2 3 1
PR RS R R K A 54w B G K
W G R ARER P S X Y 8 3 1 ks B L
(RPN SR N T

4.2 BEIKRE

ot 73 P I 7K ek AR R B A i ) RS TE — 3. 96~
0.98¥K + (10 a) ' (& 8), HL Ui /b ¥ # iy o 1 ik F)
70 A4S Horp gl X 2 B AR AL X 25 A
M EREE. . e EPIlR RS RS
RO XA A B G N RS R K S R IR
B AFAR 0 ZAE —0. 39 ~1. 70 3K » (10 a) ', 4
Jka iy A 67 A, Hh B0 &7 B
B R SR I AR 3 . R B R AR b X
AW E

4.3 PEIKIEE

B8 7 3k R - 2 R g S B[] R AE — 0. 29 ~
0.09mme+h'+(10a) "(KY &P & . &%



B A < 1L 2R TR /I I [ K 3o A I 23 A R

APk /mm
V-32.99~~16.64
v—16.63~-6.81
v —6.80~0.00
20.01~11.59

()

“gi

(b)

PR
Bk b/ mm
v —12.93~0.00

£0.01~22.32
£\22.33~36.09
/\36.10~69.28

(d)

i EpkE/mm PR
V ~18.36~-10.00 o it FEpRsK B/ mm
v —=9.99~0.00 ! . v —1.43~0.00
£ 0.01~10.00 £0.01~1.40
/A 10.01~13.53 0 50 100 km A 1.41~2.74

@ 7 ﬁ}ﬁﬁ{r(asC)%ﬂ%ﬁ‘ﬁ(bvd)4ﬁl\%7k§(ayb) \ﬁﬁl‘%ﬂ(%((ﬁd)ﬁ’ﬂﬁ%ﬁ‘
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