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Abstract

Based on the observation data from 9 meteorological stations in south-west of Shandong province
from 1961 to 2013, the temporal and spatial distribution characteristics of thunderstorm days
were analyzed. The results showed that the number of annual mean thunderstorm days was be-
tween 20.8 and 24.8 d in south-west of Shandong province from 1961 to 2014, and it decreased
from Heze city to northwest and southeast. Thunderstorm weather usually starts in the middle of
April, and ends in the early late September. It delayed gradually from south to north in the start
and the end time of Thunderstorm weather. Average thunderstorm days were significantly de-
creasing over time (-2.5 d/10a). Cumulative average thunderstorm days were 1210.3 d, up to
78.1% in summer. Monthly average thunderstorm and precipitation and temperature are in the
phase of unimodal type, showing the same relevance among thunder, rain, and heat. The number
of annual mean thunderstorm days between the start and end ranged from 145.2 to 157.3 d in
south-west of Shandong province. The starting time of the thunderstorm is in advance with time,
opposite to the end time, and the interval number does not increase significantly over time.
Thunderstorm days’ reduction changed suddenly in 1979, which was above the average before
1979, while below the average after.

Keywords

South-West of Shandong Province, Thunderstorm, Variation Characteristics

1961~20135 & P4 R FR R AT &2 0 Fh 5 1iE
£ W

XESIF: $Ehh 19612013 6 VIR BN S0 AARFEN]. AR PR, 2016, 5(4): 217-225.
http://dx.doi.org/10.12677/ccrl.2016.54027



http://www.hanspub.org/journal/ccrl
http://dx.doi.org/10.12677/ccrl.2016.54027
http://dx.doi.org/10.12677/ccrl.2016.54027
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

Fhp

INAREFETRER, R fE
Email: sdhzscf@126.com, hzdk1980@126.com

Wk Hi: 20164F9H22H; FFHM: 20164F10H6H; &4 HM: 20164F10H11H

=

HI1961~2013FEB FRINME S ZMAEFRER, Sitom T 8rEHXERELE. FRBUH.
0. [k BB AR R AR 2L 1961~20134EE 7/ Hi X 5 F19 5 2 H $#£20.8~24.8
d2Z B, HFEETXAHMEILNEREER. FRRS—RETE48 PHETAVIHE, R9OAFHET
HYIGER; FERVHREOER FLEHE/RERIEBHERNAGAESY. Bl FYERHEMENEEE
2 RIRT(-2.5 d/104F) . &k RPN ERAN12103d, UEEEZL 578.1%. ZHFEHNERH
ERKkE. BEEERMARER, BIRHE. W. ARASHXRBEE. 8REEFYERWLNE B EHE
145.2~157.3 dZ i, HRVHENHEAZENER, FRLHENHNEAEEN®E, HFEHEEE
BRI EAEER B EE . 1979 FERE TR E R HERD RENBE A, 1979FE 2 AIEZEBHHE B
WA, 19792 N RAELEME AT LR .

Xiid
B, B8 RHHE

1. 5IE5#EM

WHRE MR ARG, 2 BRRABEEARNRE, 108 52— Fh R SRR ™ H R H R
S, ARNESHIUSIAEE KA KE PRV BRI RS, MR RERR R[],
TERBRAAFARER S 5 T, S Fm RS F AR, AGIREN N FER kR [2], B HRH
S BA B E PRk T2 e A ™ B 1) 10 A E AR F 2 —[3]. T T REE R & H AT, Tt
AE W, SRR IRA . R BB SRR, g N R A = it ™ B R AN, R I )
BURF At 2 ML, ASE 2 TR TSR 5E[4]-[7]. A SCiHN 1961~2013 4EEPURG 9 ML W
s IR FBIR TR AREH. R, BEEF. BWEL B, 8 S BN OB T e M g e A 1963
M, WMUZIE PRI BUE R 1963~2013 4E), it #T 1961~2013 4R it g [X 5 Bk FHHE AL, NS R Z
X T R O T . PPAl R B T K TAR SRS % .

2. BRESH
2.1. BRHEHZESHHHE

K 1 O va R kR O H BCr A WA, & PR X R 2 T 2% H E 20.8~24.8d 2
], yEERZ, AW, 2R 2B e X7 1) PH AL AT 2R R R A 3

2.2. FEBRVLE B8 S EFHE

M 2 vV s H . & RAIA R BECF S0 4. ATUEH, SRR REE 4 AhiE
TRV, B9 AR NG, TR H REH A LRI E R ER A S .
FAILR H S T 2 H O AME, AT PAe5 AR B b, Pars RS B, Weaderrm



Fp

30’

24.8
24.5
24.0
23.5
23.0
22.5
22.0
21.5
21.0
20.8

115°E 30’ 116°E 30 117°E

Figure 1. The average annual number of thunderstorm days
distribution map
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Figure 2. The distribution of thunderstorm (a) early days, (b) end days, (c) the days of beginning and end
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Figure 3. The average annual number of thunderstorm days changes over the years (a) and anomaly change (b)
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Figure 4. Average thunderstorm days and precipitation (a) and air temperature (b) change curves from
December to January of southwest of Shandong province
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Figure 5. The average annual variation of thunderstorm: first day (a), end day (b), the days of
beginning and end (c)
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Figure 6. The number of thunderstorm days cumulative anomaly (a), M-K curve (b) and abrupt
change (c)
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