35 % B4 ¥ %

2017 4 8 H

Journal of Arid Meteorology

% 2 Vol.35 No.4

Aug,2017

LB A A KRR, A 19612015 4R 2w 1L AR H AR & KR I AURAFAE[T]. T 54 ,2017,35(4) : 598 - 603, [ ZHENG Meiqin,
CHENG Yue, ZHANG Minkai, et al. Climatic Characteristics of Typhoon Rainstorms Influencing Rizhao of Shandong Province During 1961 —=2015[ J].
Journal of Arid Meteorology, 2017, 35(4) :598 —-603 ], DOI:10. 11755/j. issn. 1006 — 7639 (2017) —04 - 0598

1961—2015 200 1L %= B BB & K& M SR $F1E

ST N

A, KR, B HE, EAER

(IIZR4E BRI HIE 276800)

B E A 19612015 AEFEA 24 hEFRE AN B FT AT 5 W, I 2 — 25 e IGHE A 22°N—38°N i i
(TR FRBIETE X)) 1 245 A>3 KIF 0 HEATGE 04T, A BLE A K8 & KR PR asfe . A br
OPATREAER BN - 5 WA P BUAE 4—11 A RIES M, = (E H BU7E 8 H o MR & XS 3 B A2
SRS 5 T by S i i B S b R Bl 1) R BR AL B R B IR B S R G 1k i R
Wi B8 R BRRE R B R T35 1 50 mm J) 5 K0, HF0 H AT e 0o 2R B fomr Ll AR )™ AR 2
PR 5 WAL 33 A~ IR Z 86 7e 7 H N8 H 5 20 H R ™ A 5% T R 22 1Y) X3 il s 78 65 L
AU HYOREREAL ERLVE KA 8 U, B Rl 1] BT g e 1) B 5 AT S O, i g de B i /b,
BUA 4 U 77 HE BT 2 R 28 T ORI 22 2 8 Bl el 5 0 15 IR, A 4 K, LI B A 2 1) B R il
EERERA 3 0, it ERYADE Rl 1 B2 A 1O B REE RS KRB, i iR 5% 7 [+
P2 KT 6 G S DL 1R LIR30, LU R 55 TR A 2 K, 3 T B 1) TR0 6 o e 1)

G XEHBL L K.
REEIA : H I B KB 5 “UBRRPAIE

NEHS 1006 —-7639(2017) —04 -0598 —06 DOI:10. 11755/]. issn. 1006 —7639(2017) —04 —0598

HESES:P457.8

E1—1

TR R Z A KRR Em A ERZ—, T
M FAL SRR R, & R 2 2 LA 2%
Bomag' RGeS Y 25 0 2k
BB . W, BRI AR E TG
TAEE PR .

X6 KRR AR AL B ARARE K O A
KBTS EAREE mIR E L 1A R
WK A BEAT T 20 M5 SRS B IR E
Pt AR R TR [ 6 A A SR G T R
SRS Eh RS BRI SRR IV X, b s AR AR
TR B R BN AE T—9 A, AR I8 b
BIRSFH 2R H DG, & K kR K
IR KGR AR TC .35 22 5, B dh A2 R R 5 UL
H PRI R T 5 DX 4 AN

HERMEEKEE I AN —FEERIR

R E #2017 -02 - 17; 2 [E B #7:2017 - 05 - 05

CHERARIRAG A

g5 IR B B I 58 I ARG R 5 0 1
R, WHESHEERGEE S, B S5 KILAREW
FICEETN , T AL 2% 100 ~200 mm™ , [RIT, ¥E4F
XS B R 11 2R G A KB TR SR D SR £, Wl
FI N e 5 T 2 W A B AR L T 1 4
BBt 5 XU 8 1L R S T B TR LR, e B
R R R A Bt S S EUL AR IR . 1990
AEAR ALK R X 1949—1996 4F Hh [ L 77 HuIX 10
Wt TR R i R T 400 mm 1) 5 KU 1 5] i3F
TGt ot , RI—F 11 BB K B IR RS0H
HAERER .. & XEEMES IR L AR P B AR A
B PRI, LU AR 8 R vk 2 . H i
TERM 2R, BT EDAE 1 ~2 HE R E
sE) H RE B 36, 25 2 Ml N R A i W 7 3t
BRHR S 1997 4F 11 B4 KUk b e B B
IR 11 4275,2012 4 10 5 5 KUk 4k o 55 Bl i

EEWA IWARE G H IR 0 B IR G KT & KA R BTSE” (2015sdqxm03 ) B3 Bl
BB BT LI (1969—) , Lo, INPUE IR, BESAA L, W 0 TR , S B MER R AU P T AN BT 2 BB TR 5. E — mail . zh-

mq128@ sohu. com

BIEEE A (1988—) 20, INARIGUT A BIA A+, TRENN, 2R URTHRBEFT. E - mail : cyue57@ yeah. net



44

A FEEA 1961 —2015 4F M 1L AR H BE 1) & WUBR T AR AE 599

B THK 33,01 {¢T0 . AR SCE XA R 3l %
fe s W H BRI R 2E AT R GE i, BF9E & K2
AR, LA 8 0 22 5 S T R By i i o 48
(e e
A

Ay 1961—2015 4R 5 XBTRE, K BHEA 24 h
B LG , A TE G 5 DAL X IR 3 1 & XA
A TR ILZR H IR, I UR 2 24 h S0k
22°N—38°N X4k oy Al BEXS H AR I B W 1) 15 IR
P DX (TR PRIEZE X 380 (1 1), B HE A5 IX
Sy 5 A, X B HG 2 e B P R T R B v Y
NP XA K OB EA T e 0 HT o

55°N——
Zed IR T e (L Y A ‘

45°N et ;
) —24 h LR ‘

35°N --48 h B !
- BRIFHA S R

25°N |
15°N |
5°NI i

100°E 110°E 120°E 130°E 140°E 150°E 160°E 170°E 180°
K1 R X s
Fig.1 The diagram of the scope of the survey region

2 4R
21 BRI SIEHE
211 ARABIGERAS L

19612015 4,k A BF 5L X k1 2 502840
245 A, PRI BAE 4.5 A 18 2 4 i AR R AT 4%
E T BLR A £ RS B,
UG 1990 47 i 10 4+, LU 1994 48,
A9 A, Fry g 1971 1982 (1988 Fl 1993 4F LA
LA, AR P ARSI B 1 AR 4. 5 4 (F
B 145 26 0,/ F 4.5 194729 a.

10] SEEABIEEBIE N
o| WPk H IR0

AU

961 1965 1960 1973 1977 1981 1985 1989 1993 19972001 200520092013
G

K2 G XEAEPRAE

Fig.2 The inter — annual distribution of typhoon

245 G M2 IR H RO A B WA 5 KUE 3L
334, I EEAF 0.6 4, IR ZHYJE 1985 4F, A 3 4
B WS AR T . UG 19902005 12010 45, 7351
24
2.1.2 BRABINH P

B3 25 3 55 a FEABESE X & KA brg
o ATLVE H,4—11 A3 G K ABSE X,
A BAE 4 A 24 H (2003 4F) e BLLE 11 A
10 H (1976 4F) . SR EZEH B IHAE 79 A,
A 194 A, b G XU BLEE 79. 2% , Hoh 8 A
% ,1890 1~,1536. 7% ;4 AL LA 14 Hbr
Or AR IEAS oA e D (E H BEAE 8 A, B KU AE
4—8 A R, 8—11 H R

Forbn BRI = AR 2R T AY 33 5 XU B
6—9 H fcfftfE 6 A 24 H (1990 4F) , el fE 9 H
27 H (1969 4F) s ZH e T .8 A, 70l A 11 A
15 49,4515 33% F1 45% |

0] mATER B A

= HIRBRTIH B X

80
70

AU
W
S

K3 aREH bRz
Fig.3 The monthly variation of typhoon

2.2 FEKEERAGISIREFE
2.2.1 GRABIRE

R 5 A AR M) DX 1) % 2l A A i JBE A
o BRIy Hy S ASSANY (TR 4) 43 50 k3 8 e
R (A) it ERL(B) R RL(C) AL
ERI(D) MBS R (E ) o

55°N -
e

45°N Ziers !
\— 24 h Lk i

35°N -- 48 h AL :
- RRTF I L

25°N |
C . 1

15°N |
S p |
59Ny I
e o P - $7 0 (0 - 5 S S D S S R SO I S S |

100°E 110°E 120°E 130°E 140°E 150°E 160°E 170°E 180°
K4 A

Fig.4 The classification of typhoon cases



600 T+ B A % 35 %
2.2.2 NEES ARSI RN EAS 100
‘ TIEJW%EIH lfbﬁﬁ J—— 00|y S HABGKBIAR
55 a >k, FE MG 245 4~ & K i i 80 w 7 BRI 4 A
A KB RBUR £, 35 91 A4S, 4 37. 1% ; E
HLUOR B BRI 80 4, 5 32. 7% 5 B bl 7 & & 50
&
RUA 33 4016 13.5% il IR 27 4
11.0% ; iz /b 0y & & Bl At B RACH 14 4,15 5. 7% 20
(5). N
Hr RN B A ARG 33 AR TR 1 R SRR B SR S
RS Y0, EHEAL 1T B 4 Y, B T e
5 Y BREE 1 B8 UK B RGBT B 11 K. s 1ol 2013 AR
Fig.5 The distribution of different types
CEATOYNTOT LA, W0 IR SR AL el 01
IS KRR SR K s FEUCR BRI I L.
BRI R, ESRIEATSE X I 0L 28 & Rk o b (1 B 3 ABRIEECHRA) £ 4
1 iR =IR)E
L R LA 35 57% B RERRERNENN
2.2.3  RFEZIE MG b5 A %™
2.2.3.1 EiEEE R §15-
Ol ATl it m AL 5 KU BLAE 4—11 7, 4L 10
e 6—10 H ,8—9 A%, 4514 25 1~F123 4~ 5]
([ 6) 4% 4 27.5% F125.3% . $40 H BG4 R F ol NN Ne NEN
5 AER(ERDBBAET— A7 A9 A%1 K, 4H SR 63 73 8A 97 100 1A
8 I3 K, 7 R TET AT 3 K, 2 1A T [ H
KI5 6 90 BhERKAGA 1Y 16 19612015 IR 2 1 ok Ao
2.2.3.2 EHEL Fig.6  The monthly distribution of the offshore
27 AL B A R B 6—8 A ([ 7) steering type typhoon during 1961 —-2015
X e ’ 167
FEILPAET 8 A 1A 14 A2 4,455 52% 14 ARSI
SN L
F144% . FCrhBIa H AR R FTIE 4 (£2), ] .
WEAET A8 A, &4 2 W, iR KN 1R, & < 10
FR R TR [F B 738 6 9L B R0 ¥R, 5 81
2.2.3.3 B[k w ~ 6
33 YO hlE I R A KU BUAE S—11 F (K 8) 4 4
[=]} N N /, 21
e 6—10 H,9 HixZ,i5 10 1K, (5 30% . 5200 H ] = lsxl

WP B S (3R 3) M BIHE 6—9 H ,6—8 /
F LU H 2 0 R ORI 1R K 2%
RIS X 6 G A ERKATA 1Rk, kG
JRGE BB R B R, IR 358, A 4 O R R 3k
TR A 2 Ik E] 8 g, 1 YUAF 9 2,

4 5A 6A 7H 8A 9A 104 1A
A
K7 1961—2015 4ETifgdt 15 & KA H bRy A
Fig.7 The monthly distribution of the offshore
northward type typhoon during 1961 —2015

&1 19612015 EMMBRMEBEEOEENERER

Tab.1 Information of torrential rain associated with the offshore steering type typhoon in Rizhao during 1961 —2015

AEDY H R SN ] HENE/mm KK (m s AN (m - s71)
1966 7 7H19—21H 117.6 / /

1971 17 8 A9—I10 H 99.7 6.7 23.3

1989 19 8 H23—25H 50.2 6.7 10.8

2000 12 8 H29—31H 206.6 11.0 16.7

2010 7 9A1—3H 114.9 4.8 9.1

T/ FoR ok, TR
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Tab.2 Information of torrential rain associated with the offshore northward type typhoon in Rizhao during 1961 —-2015
Ay BMRE M (7] I AR TR i/ mm R/ (m-s™h) KRR/ (m - s™h)
1964 10 8 H1—3H 151.8 / /
1973 3 7 H16—19 H 50.7 9.7 15.3
1985 8 8 H13—14 H 60.4 7.3 11.0
2002 8 7 7 10—23 H 50.7 6.8 10.6
Fz3 19612015 F M A BHEFEEEEENERER
Tab.3 Information of torrential rain associated with the landing steering type typhoon in Rizhao during 1961 —2015
Ay BMRE Sl [i] R &/ mm AR/ (m-s™) AR/ (m-s™h)
1990 5 6 A24—26 H 53.0 10.0 /
1995 7 8 H22—26 H 65.3 11.1 16.5
2005 15 9 HI11—I12 H 58.7 9.8 17.5
2007 13 9 419—20 H 219.4 12. 4 24.2
2014 10 7H23—25H 69.5 7.4 17.2
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Fig.8 The monthly distribution of the landing
steering type typhoon during 1961 —2015
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Fig.9 The monthly distribution of the landing
northward type typhoon during 1961 —2015
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Tab.4  Information of torrential rain associated with the landing northward type typhoon in Rizhao during 1961 —2015

D A S TE] AR/ mm R/ (m - s7T) BRA/ (m - s71)
1962 8 8 H6—7 H 52.5 / /

1984 6 7TH30HE8H3H 60.4 12.0 19.2

1985 6 TH3IHE8H2H 59.1 10.3 15.9

1985 9 8 H18—22 H 290.8 16.0 23.6

1997 11 8 H17—20 H 153.8 16.4 25.6

2001 8 TH30HESH2H 206.4 19.0 26.0

2005 9 8 H6—8 H 78.4 9.9 16.8

2012 10 8 H2—4H 66.9 9.6 17.7
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weakening type typhoon during 1961 -2015
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Tab.5 Information of torrential rain associated with the landing weakening type typhoon in Rizhao during 1961 -2015

SEfy HBRE A 2 i/ mm AR/ (m s PR/ (m - s™")
1963 6 7 H16—18 H 100.1 / /
1965 10 7 H26—28 H 90.9 / /
1969 11 9 H27—30 H 66.4 / /
1974 12 8 H11—I13 H 365.8 15.0 23.2
1975 4 8 AH12—17 H 163.5 9.7 15.0
1977 4 7 H25—27 H 67.6 8.7 13.6
1983 4 7 H24—26 H 50.5 5.7 7.4
1990 18 9 H8—10 H 114.7 12.0 /
1994 14 8 H8—13 H 79.7 9.5 14.6
2010 10 9 H8—10 H 63.4 4.2 8.8
2012 9 8 H2—3 H 66.9 9.6 17.7
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Climatic Characteristics of Typhoon Rainstorms Influencing
Rizhao of Shandong Province During 1961 -2015

ZHENG Meiqin, CHENG Yue, ZHANG Minkai, ZHOU Xiujun, LU Guirong

(Rizhao Meteorological Bureau of Shandong Province, Rizhao 276800, China)

Abstract: A general survey of all typhoons that entered the 24 h cordon during 1961 —2015 was conducted, and 245 typhoons between
22°N and 38°N ( hereinafter named the study region) were selected to make a statistical analysis, the results show that these typhoons
entering the study region had significantly inter — annual variation. Typhoons were mainly concentrated in the period from April to No-
vember and distributed in a normal distribution with a peak in August. Depending on the typhoon’ s track and intensity, these typhoons
were separated into five categories: offshore steering type, offshore northward type, landing steering type, landing northward type and
landing weakening type, then typhoons with rainfall amount exceeding 50 mm in Rizhao were selected and analyzed. The results indica-
ted that there were 33 typhoons which caused rainstorms in Rizhao and they mainly occurred in July and August. Among those ty-
phoons, the landing weakening type caused the most rainstorms and occurred 11 times, and followed by the landing northward type oc-
curring 8 times, and the third was the offshore steering type typhoon and the landing steering type typhoon occurring 5 times respective-
ly, while the least was the offshore northward type typhoon occurring only 4 times. The landing weakening type typhoon caused more
heavy rainstorms with a rainfall amount exceeding 100 mm in Rizhao and occurred 4 times, followed by the offshore steering type and
the landing northward type typhoon which occurred 3 times respectively, while the least was the offshore northward type and the landing
steering type occurring only once. The landing northward type typhoon caused disaster seriously, they had the best chance to cause
heavy rainstorm and strong wind and in fact they occurred 3 times, followed by the landing weaken type typhoon which occurred 2
times, while the least was the offshore steering type and the landing steering type occurring only once respectively.

Key words: Rizhao; typhoon rainstorm; climatic characteristics



