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Variation Features of Hourly Precipitation in Shandong Province
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Abstract: Based on the hourly precipitation data from 74 meteorological stations in Shandong Province dur-
ing 1961 — 2012, the spatio-temporal and diurnal variation characteristics of hourly extreme rainfalls in
Shandong during the flood season (May to September) were analyzed. The results show that the hourly
extreme rainfall amount and frequency in Shandong are roughly in zonal distributions, decreasing from the
southeast to the northwest inland. The intensity of hourly extreme precipitation in the west central part is
larger than that in other parts of Shandong. The precipitation in the west, northwest, southwest and
western peninsula accounts for a higher proportion. The regional average extreme precipitation, precipita-
tion frequency and intensity show no significant upward trends. The increasing trend of precipitation in the
south, northwest, northeast and northeastern peninsula is evident, and the precipitation intensity in the
south, southeast, west and eastern central part of the peninsula rises obviously. The period from 15:00 to
20:00 BT is the main occurrence period of hourly extreme precipitation in Shandong Province. The amount
and frequency of precipitation decline during the period from 11:00 to 18:00 BT, while in other periods the

trends are upward. Precipitation intensity in the morning shows a downward trend while at other times it
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is in an opposite way. The hourly precipitation and frequency are the largest in July with two high-value
centers in the day time. During the two periods of 21:00—02:00 BT and 03:00—08.:00 BT, the average

extreme precipitation and rainfall at most of the stations show ascending trends.

Key words: hourly extreme precipitation, diurnal variations, spatio-temporal distributions, changing trend

5l

hfll

A Bk S DX el R A A8 AR5 e s S [R) X
Uiy KA A I S 2 S R Ak R i R
11 DA B AT 22 Ta) Y 56 2 Y i [ Bt 25+ 43 R Y
Bl2E 0] @, Zhai et al(2005) 4§ ), 11 45 50 Z4F (4
X} F 2005 4F) T E A X R K B BCR B H B O
S B 7K H B I, BROSR AR I Tl DX 2 A K ik D e 3
B 5 (38 00 45 5 2004) o {H AR i [ 7K 7 B g /K o
B b R e G 3% 5F . 2007) . T REK A
ARAERE 25 F 0 BE AN 3 50 B 73 ) sk B i e ]
A3 PR L B K SR A i TN VR b S B e K i
15 B RN K A8 1 FE AU RRAE . H BT RE K & 7E R AE
R A 5 32 2 3k v A T E IR ) 3 2 M 5 R K Y i
B ARAS R B R B K B SR . JLAR L B K (R
B ) T I 38 4 B e K BRI LB R B B 5E
/IS i B R B ) RBE () B K R AIE . Yu et al
(200432007a32007b)F1 Yu and Zhou(2007) F| K
J7 5 1) 72 B B il B K RERE 3 i B b B R R OK
1) H 728 A6 B Y B X T R R 2 P R K Y i
(B 200 T (BRI J= - 58 F 2 1 W /K B i {E 22 3 R
TE R . et X, B 25 [ K & AL R
AP ARRE KSR BEAE IS . E 2 ENFEE R
T AR 3k 7 32 B e K 4 B AR R SRR AE A B AR AR R
fiE , 159 31 — 2o 45 38 SR 4598 OB KW 55,2012 2=
85,2008; JRH 4, 2014 PEATSE 20105 % 48,2015,
B0 GE, 2012 ) RN 2R R L 2015 4% B RN R
2015 ; FS#E J5 55, 2013) [ B X145 A< 55 (2014) F1]
BB AHT T B A2 (2014) F T T 5R B0FN 25 4
L5 (2013) A I 5 4 — 38 A vt B /K X AS ] X3 1 o
KFEAT T8

AR o PR AR it e A 7K B0 I HE A
JBA KM, 2010 A 3 il e s 5 A K 51 R A 4 R it
I S Ol 98 55, 20105 B BRI 45, 2012 ; ¥ 55 1
B F,2013),2007 4 7 H 18 H B a1l DX AR ]
L0 BT B 5 A K 3 LY A AE TS 30 2 N, 2007 4F 8
F17 H S b 5 K Al A8 U5 & AR E K SR 1
172 ANBET: (i BB 548, 2014) . S i 3 [ K BHA +F

ST H] L T RO L 5% R M AR R A B TR IR T T
M RAEY A A 2 5] e LA B e A U L it
S5l I B AR R I HELIBT T 23 3 At 25
LU R HL 2 2 UM N 28 A i AN i L I 9 R UK 1
A S B R (B AT 45, 20100 . K PR 5 51 & 1
23 SN T Bl XU 4t 1 XU 4 S R 7 2 ) R
JKF3E R 7K H AR A B AR AR SRR (P DT 4, 20095 T
=¥ R 5 AR, 20100 o A7 F o B A AR BB AT 1L AR 4 TR
KK 52 P AR 2 R 2 KU 3 A P g 2 R e s AT
By T Bl URRAE 25 S 5 DA BT TR 55 9 3 [ 5
e, HLAT 2 I s AR A M H AR A

2R A8 AL T b B b AR R U T DR IR IR T R KU
& IX. 52 1 i 007 1 B DX 3 P st I b 3 R AL 22 5 52 W
KK 23 o3 A 22 S W g, R A B AR KFE MK . BF
EAITE VAN ) SRS R R D i R TR S Y i
572 O o S = S s S N A ATITDU R
P BRI DAAE B X 1 AR e 7K T B4 BiF 9 = 22 o) R
KBRS H A & ROEE b 0y R K 588 58
I 25 g3 A SRR RRAE Gy B 3 FX 28 K, 20055 7R 58
2RAE L2007 5471 BRI E )G . 2007 5 3B A7 7. 2009 #
H5E,2014) . PR A SCRI AT IDAR 74 A4 b 1
19612012 4 2 I B 7K 95 RE 80 & B K 46 A
I A i AT B 28 AR AE » DA T g B2 N TR
by X I A 7K B 23 A Ak Ay DX KA R R I O
i M 55 I T HE K &R 58 AR DA Stk — 28 i e K BB
it =%,

L BORAT %

eI R R B R TR B D SR 2
B R BORE VR 2 R . A2 BORHR L AR 3
B T IR 74 DR o 19612012 4R3I 59
H B KGR

SO A FEK R AR B AR 25 98 11 (K
WU K R B2 A o AR B =0, 1 mm f I U0
SO W 7K ZINIRE 5 a6 AR A R Be A AT B 7K 1 /D b
Wik 7K SR B S I BTN B8 /0N R B K ek 22 R DA K AR
UKo (R I 2R P L B P B0 1 o B S8 AR L T
T 1 A% b /) I A i 5 K A R B, BT EE



%8l

B OGS < 1L 7R A TRID /N IF A8 3 548 1948 K A 1722 A6 R AIE 955

PLREuh 19612012 448 52 423U & I R K 5 )7 5]
Ry LR L B R B R A VX I B R K R A R )N
FIF AR i 58 A 7K 14 1M o 4 /N B i K i 2o i 1
BF s DA 2 R LR B A i 5 A K S A o R g i R K
L3 Ay IE B PN Ao o 7K I 1 /S B 0 R i R
7K iR BE Sy B B A R e I R AL 1 /D B K o 2 B
AH I, 1 B K AR

FEME T K KRR AE B, R e/ Z e ik 11
L IS B EMOKERE . SRR
BE B M AL (inverse distance weighted, IDW) 4 {8 &
CR A 4255, 2009) X /)N I 1% 3 [ 7K 2 804 R A7 46
fH.

2 RS

2.1 A[E)5E FE /N B 5 B 7k 2R 4L 4 4E

R T W R TR /DN B 5 R K K A AL RRAE
SCHAHT T LR &3 55 90.95.98.,99.99. 5 %43
INEHEK B BIME AR AE (6 D, B 1 AL RE S
90 F1 95 F3r /N R K SF- 3 B E H K F 10. 0 mm +
h™' S B U 43 51 R 0. 62200, 31 %, F& K & 4t
I3 BIh 58. 7% (A2, A Y0 L /ININE [ K S A A R R R UK
e EE . 499 A1 99. 5 S hr /N R K S BI{E 4
ik 24.1.31.3 mm « h™ ', W BUAR O R K 7 o5 HE
AR, WRIERESTIMFEKESEEEEN LR,
=10.0 mm « h ™' WK —BE P/ IMNRIERIRZS
1K, 1 ==50. 0 mm « h ' B FF /K B d /MR E RS
A5 S, 2013) . [HILES 90 F1 95 43 i/
B A 7K AN LA B ) /)N B 58 B KRR AIE S 265 99 F199. 5
G3 AL/ INE K A ) 3 T A . 5 98 A i /NE R
KBIMEH 17.2 mm » h ' KK 13.9 mm « h !,
A 19.9 mm o« h™ ' HEUARR N 0. 12 % , fE K &
Gl 25.1% , 454 Zhang and Zhai(2011) 45 H 19
H5REWAM—3M=20.0 mm « h™' g 1] i 7R

R 1 A[EE 5 G0N B R 35 58 K 5B
Table 1 The threshold of difference percentile of

hourly extreme precipitation (HEP) in Shandong
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