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Analysis on Characteristics of Tropical Cyclone Rainstorms in Huang Huai- Hai Area from 1961 to 2010
ZHAO Jing"?,YAN Deng hua’?, LU Fan*, HU Yong'"?
( 1. School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China;
2. Chinal nstitute of Water Resources and H ydrop ower Research, Beijing 100038, China)

Abstract: Based on the daily rainfall data at 61 stations in the Huang Huat H ai area from 1961 to 2010 and the data of { Tropical
Cyclone Yearbook), the frequency and intensity of tropical cyclone and tropical cyclone rainstorm were analyzed using the metlr
ods of regression analysis and ArcGIS spatial analysis. The results showed that the tropical cyclone in the Huang H var Hai re
gion usually lands intensely in the coastal place of Zhejiang and Fujian in August with the type of northward class path. Overall,
the tropical cyclone rainstorm of the Huang Huar H ai area accounts for a small proportion of the total storm, but it has high irr
tensity and the average amount of tropical cyclone rainstorm reaches 93. 2 mm, which is similar to the heavy rainstorm. T he
temporal and spatial distribution of the frequency and amount of tropical cyclone rainstorm are both unbalanced. T he frequency
and intensity of tropical cyclone rainstorm in the Huang Huat H ai region increases in recent years, and the east coast and cent ral
and western regions are most likely influenced by tropical cyclone with high frequency and heavy rainstorm. In addition, the fre
quency of tropical cyclone rainstorm shows a decreasing trend from east to west on the whole, but the distribution of rainst orm
quantity is not apparent.

Key words: H uang- Huat H ai region; tropical cydone; rainstorm; statistical analysis; frequency characteristics; intensity character

istics; variation trend
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Fig. 1 Distribution of meteorological stations
in the Huang- Huat H ai area
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Fig.2 Monthly frequency distribution of tropical

cyclone in the Huang Huatr Hai area
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Classification of tropical cyclone

Table 1
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Table 2 Statistics of typhoon strength in the Huang- Huat Hai area
BRERE  TD TS STS TY STY  Super TY
BRL A 3 4 23 20 3 0
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Table 3 Statistics of landing typhoon in the Huang Huat H ai area
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Fig.3 Distribution of tropical cyclone path affecting the
Huang Huat Hai area from 1961 to 2010
U B S AR BT AN R T AT 6 B A AT, SR R (K
4) , Bty Ul B 48 B B B U Y L RSB, P A2
10% , 10 A By e B b 45 %5 5 ARy g 28 W bL 2138 v
1590% VA Lo BRI, ARG T HAIR SR 480 5, #r UhE g
SIERTE N, BT 6 KA JEBIF 5T X33 B 72 1) T 2 [,
VA U AT 38 T ol e i % T 45 4 12 X 2 T A ZE 9 24

VE RV Bl #HT v T (TP EN ) 2 S8Rk [ 2R BRRoK
T2 ARG, RS 5 HER LT Yo B [ A X
FE A A ALK R EFER R 7 H.8 A, Bl
ZE P X, MR Vb ok AR R R 2 38 bt i
T3 KN4 23T BB TS, VA W% 25 SRS e LB o FH
TV e Ay A, TRAEAER] b KN T e b B
SRR R TERE S AW A E AR R, S
DEHE NIV, B KL O, SRR K F ™ . I N TR XK
PR B N5 R I REE 63 ¢ 87 RFOR BT K
F LB T o 207 R KB NPT K E .

4

Table 4 Comparison of index and ratio of tropical cyclone

rainstorm and norr typhoon rainstorm

P %.%Vr?%ﬁf’z EXiaWd ‘ M%Vr’ﬁi JE S
R FWLE RN BWILE
BRE 0.302 0.354 1. 000 1. 000
/MHE 0. 000 0. 000 0. 700 0. 646
ST 0.072 0. 084 0.928 0.916

(2) M TRERE R SR K. BT U 24 /N IR K
1A 50.0~ 99.9 mm JZEF, 100.0~ 249. 9 mm KK,
250.0 mm A JLUL FOR AR R B . R P8 g X K%
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Table 5 Comparison of the frequency and intensity of tropical cy clone rainstorm, nowr typhoon rainstorm, and total rainstorm
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Fig.4 Variation of frequency of 10 year tropical

cyclone rainstorm in the Huang Huar Hai area
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Fig.5 Variation of frequency of 10 year tropical cyclone

rainstorm for different grades in the Huang Huat Hai area
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Fig. 6 Spatial distribution of the frequency of tropical cyclone
rainstorm (a) and tropical cyclone heavy rainstorm (b)
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Fig. 7 Spatial distribution of average amount of tropical

cyclone rainstorm in the Huang Huar Hai area

(1) 2% v v DX R <0 % WY ALK R 5% Y 2 20T 4R 1 A 3
#1961 4F— 2010 4 3L A 53 A #aly AUIE s¢md B o
I L X B e TR R 2, DA 10 SF I Ta) R AT Gt
T, 4 R I LA e L BA U RYRIE: 2467 H- 9 H
5 ot T 9T R U M DX R R R OK, DA KURT SR By XU R
Z, B G RO 4/ 5; B R HEE AT
B, Db 4 80 F . phAh, 52 B I b X A
TR R AEATIR B B W R R 2, RV IR % &
JARE i SR R 2

(2) FE VA My DX A HT S E R T 00 /N, (H BRBE K. iy
AR T i B P SR T B R B /N T R R
A Y HE BRI AR R SRR T L A . BLAR, BRI ML DX R
AR B SR 2R T I G 9 v, AHLSR B OB R R OR, 2

T R, AT NE AR W R A I, I K AR W 5 R K AR W LG
ARG TR W o DRI, I X — LI A2 R e
MR 22 A, 9 N AT fig Ll AR vy SORE B8 WK 572 T, B
IVl GRS RO Pa

(3) BRI Hh DX A BE BRI I A A AN B . B IR]
-, 8 VA A XA S AR T AT B A W A I B
BERE TR A ) b, T R W AR
R T 2 A3 A AN . BEAROR B, JR S i A P R
HiL X 82 AR5 ASBE RS AL K, AR ARG A BE R I ATIR R, R
IR MR BRI AR B S AR o AT I AN — B W
B BAT B AR 1) PG W 1 R Ak B, T AR IR
FEANBA B

BV X 43 b X A B S R e R W, SRR
SRl B Lk DL Rl AR I, WEROKIR 9 536. 8 m\909. 5
m\51.6 mo o, BF S By BN s B AR A A WL B
. X3 AN, R B 909. 5 m, TEWFATIX N JEAS
SEdR e, P DAY B 0t HE K R AR I K A
TEEEA LR AE DLIRATRIT . BRAh, AR 3C 3 i = Oieds st
AR, B A7 ARG TP B, S Z ML BRI L, gt
AT SUE AR e K 2R T A A R Bk = o8 s . B Uk, B
THE ¥ b XA DG S e R I A T S M R ER N

(References) :

(1] SRIRLL, T3 7, BRI AR, Bl v [E KB & X w0 P9 7. b 1
Fh2#, 2010, 40(7) : 941-946. ( Impact of Land Falling Tropical
Cyclones in Mainland China. Sci China Earth Sci, 2010, 40(7) :
941-946. (in Chinese))

[2]  BRIBAR. $tr RO SR S5 TR B R A SR ] . A5
#, 2006, 17( 6): 673 681. (CHEN Liarshou. The Evolution
on Research and Operational Forecasting Techniques of Tropr
cal Cyclones[ J]. Journal of Applied Meteorological Scien ce,
2006, 17(6): 673 681. (in Chinese))

[3] Z=VLg, EGMS, T2 55 & 3T AR AT SRR I I T4
THEE S HHET]. SCRF B, 2004, 24( 2): 113117, ( LT Jiang
nan, GONG Zhrpeng, WANG Armyu, et al. Progress in the
Study of T yphoon Rainstorm in Recent Ten Years[ J]. Tropical
Geography, 2004, 24(2): 113 117. (in Chinese))

[4]  Fhite, skoAhFe, Tk, 45 20 40 90 4 ARREAL BRI Py
AEIZHT BT FE ] SRS 3R B2 BT 9, 2005, 10(3): 492 506.
(SUN Jiar hua, ZHANG Xiac ling, WEI Jie, et al. A Study on
Sever Heavy Rainfall in North ChinaDuring 1990s [ J]. Climat-
ic Environmental Research, 2005, 10 ( 3): 492 506. ( in Chr
nese) )

[5]  THESF, 208, Jbnt s & X BEK RFAE BFST J]. <2253,
2009, 67( 5): 864 874 (DING De ping, LI Ying. A Study on
Rainfall Features of Beijing Associated with Typhoons. Acta
M eteor Sinica, 2009, 67(5) : 864 874. (in Chinese))

[6] ZHd, XIE B, JHAERE. BOMERILIX 2 M AR IR 52 ).
HFRAF ST, 2011, 30(9): 1637 1647. (LI Yuwrui, LIU Yarr sui,
LONG Hualou. Study on the Pattern and Types of Rural De
velopment in the Huang Huar Hai Region[ J]. Geographical Re
search, 2011, 30(9) : 1637 1647. (in Chinese))

(T 4% 10 W)

KL KEIR * 5



F12% BETIH - AACKE 5 AR 2014 F 5% 2 8

[ 8]

[10]

[11]

[12]

ming. Analysis of Yuqiao Reservoir Rainfalt Runoff Correction
Graph Forecast Program Revision| J]. Haihe Water Resources,
2005, (5): 50-51. (in Chinese))
XIONG Lthua, GUO Shenglian. Trend T est and Change Point
Detection for the Annual Discharge Series of the Yangtze River
at the Yichang Hydrological Station[J]. Hydrological Sciences,
2004,49(1):99 112.
TR, BRI, SRRV 2 S K SCEER N R A (]
JK 3, 1995, (1): 4247, 53. ( WANG Rong-en, GENG Hong
jiang. The Main Elements of the Heilongjiang River Hydrologr
cal Cycle Analysis[ J]. Journal of China Hydrology, 1995, (1):
42-47,53. (in Chinese))
K 2 i R AL DO AR AU R AR AL T NS Bl ) R
HERFSY[ D). K3%: KIE BT K%, 2013: 33 45. (ZHANG A+t
jing. Research on the Streamflow Responses to Climate Varia
bility and Human Activities in Northest China[ D]. Dalian:
Dalian University of T echnology, 2013: 33-45. (in Chinese) )
WP, BRI, B AR AR AR Bk SR AR Y S K L
AT ST BUDOR S F AR T RR) L 2005, 38(6) : 69,
15. ( XIE Ping, CHENG Guang cai, XIA Jun. Hydrological
Frequency Calculation Principle of Inconsistent Annual Runoff
Series under Changing Environments [ J]. Engineering Journal
of Wuhan University, 2005, 38(6): 69, 15. (in Chinese))
VEA T, A0 AR, BREE 7. KD U K VAR (s i R AL
BIIHTLI] . KL 2 BERE, 2004, (4):420-426. (XU Quarxi,

[13]

[14]

[15]

[16]

SHI Guoyu, CHEN Ze fang. Analysis of Recent Changing
Characteristics and T endency Runoff and Sediment Transport
in the Upper Reach of Yangtze River[J]. Advances in Water
Science, 2004, (4) : 420 426. (in Chinese))

KT FE, R IR, 4052 8. ¢ Th A B K AR AL 1 Mani
Kendall 23047 J]. AE #% i, 2012, 34(2):2830, 33. (LIU Ye
ling, ZHAT Xunocli, ZHANG Arqn. Analysis of Precipitation
Trend in the Guanzhong Basin Based on the Manr Kendall Metlr
od[ J].Yellow River, 2012,34(2): 28 30, 33. (in Chinese) )

SR, BRIBeFS, ) 5. 8 PRI S Mg s = KAk K
FAGY BT (1955 2001 4) [J]. 1A BL 2%, 2006, 18(5): 458
463. (GUO Peng, CHEN Xiac ling, LIU Ying. Analy sis on the
Runoff and Sediment Transportation in the Houkou, Waizhou
and Meigang Stations of Lake Poyang during 1955 2001 J].
Journal of Lake Sciences, 2006, 18( 5) : 458-463. (in Chinese) )
W) A, . K SO SR I B F 0 SRS 7 BT K3,
2006, 26(2) : 57 60. (CEN Guang cai, XIE Ping. Slide F test of
Change Point Analysis[ J]. Journal of China Hydrology, 2006,
26(2): 57 60. (in Chinese))

TR, TRk F5 8, s, £ XUCRB £ Ty 2 i AR K R
ST N S )] K3, 2010, 30( 4): 4751,
(MU Xing min, ZHANG Xirqin, GAO Peng, WANG Fei.
T heory of Double Mass Curves and Its Applications in Hy-
drology and Meteorology [ J]. Journal of China Hydrology,
2010, 30(4): 47 51. (in Chinese))

(E#EF 5 R)

[71

[10]

/N g, WRIBEAE. 14 AL K AT N I B (K46 RS ATRFAE
[J1. B % 2% 4], 2002, 13 (2): 218 227. ( LET Xiao tu,
CHEN Liarr shou. The Latitudinal Distribution of Climatic
Characteristics on Tropical Cyclone Activities in the WNP[ J].
Journal of Applied Meteorological Science, 13(2):218 227. (in
Chinese))
FETT, SR S0, K. LT 50 AF o IR s A A < RO N B 5T
[J]. LB AL 2%, 2009, 37(27): 13176 13172. (CUT Fang,
GUO Pir wen, WU Jiamr qiu. Observation Study on the Ex
treme Precipitation Events in China during Recent 50 Years
[J]. Journal of Anhui Agricultural Sciences, 2009, 37( 27):
13170 13172. (in Chinese))
FNE, ATARES. 195 F 2004 45 25 ifi 2 [ 2R e SR 380 8 1
AFA[ . HEEE TR AR, 2008,25( 1): 65 73. ( WANG Xiac ling,
REN Fu min. Variations in Frequency and Intensity of Landfall
Tropical Cy clones Over China During 195F2004 [J]. Marine
Forecasts, 2008, 25( 1) : 65 73. (in Chinese))

GB/'T 19201-2006, #7f ESS 2¢[S]. (GB/T 1920F2006,

10+ KXKER

[11]

[12]

[13]

[14]

Grade of Tropical Cyclones[ S].(in Chinese))

ZILHE, £25, BIRAL, 5. U W RS IEfE [ ] . #4
W40, 2003, (19): 152 159. ( LI Jiang nan, WANG Anr
yu, YANG Zhacli, et al. Advancement in the Study of Ty
phoon Rainstorm[ J]. Journal of Tropical Meteorology, 2003,
(19):152159. (in Chinese))

HANEE, R ED, AR A R AR A KU AR 2 2
IKEEAE[T]. A%, 1992. 18(7): 12 16. (CAO Gangfeng, ZHU
Guarr zhong, ZHU Jurr jian. The Classification of the Typhoon
Path and Precipitation Characteristics Affecting Northern Chr
na[ J|. M eteorological Monthly, 1992. 18( 7): 12 16. (in Chr
nese))

GB/T 28592-2012, Ff/K & % 44[ S]. (GB/T 285922012,
Grade of Precipitation [ S]. (in Chinese))

T, WRAE M. R R < 75+ 87 K BRETIN PR BEAE A RO
[J].5%,2008,34(9): 1621. (TAN Yan, CHEN De hui Me
soscale Ensemble Forecasts on “75* 8 H eavy Rain in Henan[ J].

Meteorological Monthly, 2008, 34(9) : 16 21.( in Chinese) )



