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Abstract

On basis of daily precipitation data from 12 rain-gauge stations over Beibu Gulf Economic Zone from
1961 to 2011, the spatial-temporal variation characteristics of precipitation with different durations in
rainy season (from April to September) were analyzed. The incidence rate and contribution rate of pre-
cipitation were defined and used to assess the spatial and temporal variations. The Mann-Kendall test
method was used to discuss the trend of precipitation durations during rainy season. The results show
that the amount of precipitation during rainy season is over 80 percent of annual precipitation; the inci-
dence rate of precipitation events decreases exponentially with the increase of precipitation durations,
while the corresponding contribution rate firstly increases and then decreases. As far as disaster is con-
cerned, precipitation events for 2 - 4 d are most likely to trigger flood disasters. The spatial distribution
of precipitation events for different durations have a similar variation trend suchas 1 -2 d and 210 d
have great difference and 3 - 9 d have little difference. The precipitation events for different durations
throughout the region have a similar variation trend such as 1 d and =5 d are downward trend while 2 - 4
d are upward trend.
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1. 518

BEIKAE KB B AT MBRBN R R [1], TR T HL A AR A B T 0 ot X3k ) 2 A O34
FIARAC R Juitt, [ A AR 0 X IR A BRI /R S5 A A AR AE T & 1 RIS AR . . Liu S5[2]i@E
AU IR T T B ARBRIER 5 NS TI0RT Bk P K S5 A5 AL F 2 Allan S5 [3]5R T TL 2 WL BORIIT 78 A DL R
IKIRAE AR A SR TR TR 2R 5 Zolina S5 [4] M FH FE SR R P Iy K25 FERIFIE 1 BRI P 7K 45 44 A AL R AIE 5
RIGEARAE [S]R HI A A2 2 R ST RR AR A AR 704 1 AL 5T X AS [ B 7 7 I A5 20 P I 25 AR AL RFAE

ABFERIEB 2R GF X (P 1)Hh A B I DU R o, DU RS T AR RO 77 dukds D0 1 5 T TR AT I X3 s
[ O N LS I bR S22 T e R 1%, Bl b L R T AR L) 7.28 75 km? [6]. i IX HhALSERE . 74 R AT
IRELZE G I 45 A0, 2 FFE] P B KT 3 DX — R i X, B 3R 5 25 B [ X R A i ol . S Bt
DR, XA IR, S A R W IR, BB E - KB A B 5 X o PRt R R
MU PO IRE I X R S, WK 12 X A D Y 38 DK A RV [ 2 SR 05 11 £ L e DXk DA R R A0 2 B R ke £, A
KRB ML S 7]; BRILJUEE, ERRMEEH T, SEA5 TR RrEER . XI8EE 4 HiEs,
MZXARFFES B3, 25K &S 112 [8].

FEEFGHX (AR TP A W) EH TN L AR SRR AR A 22 5 [9], TUYI (G R
4~9 F)BKHI T REEEIF (G, SREER, w87, W3 AR FMA, JFER™EREFHRRMAN R,
FEAE RO ST R ARSI AL B 25 XK B et B, iMI(4~9 H)FKE- 719207y 1357.88 mm,
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i AR K (2 1672.72 mm) (I H1 A 81.18%. [KItL, BIF 78 LV 2035 X VI B 7K 45 ) I 2 Vo AR AR AiE LA R 2
FIERMBLSE R o HAT, RTIZXFEKT O 1 — TR, 24 TR RS BB #7[10]
(1115577 T, XTI R G5 H AL T Fe /b o AT FU 3k T AL iR et X H B K BERL, I8 H K A R SRR T kR
fabr,  FEZK DI 5 0 M iz XTI R S5 A RO 2 AR AR AL, xR A DGR XK R 5 9 3 I 295
BT RAERZ A BEZ L, WA T DR TR A K By 5 98 ) 2 e he R ik 4

2. BWARSMREFZE
2.1. BUEER

ARSI AL S 285 X A B8 50 BB R AL B AR A 12 Ik 1961~2011 4R H R/ it Bk, otk
BT HEAGRARE L 0, &R, K6 B 1R,

22. BIRAE

AR S A BB AR T 7 T 43 AT AL B 22 5% XU (4~9 H) B /K 544 (R I 25 AR AR o AR SRR 1T T A G
E[12], HEEKERTEET 0.0 mm BUAFERERK KA, B, ARSOK— kKRR (H K ERT5T 0.1 mm)
MTFUE 25 25 1 H $w SCRREIK I, B T8] A 1R R /K B 2 R SO — IR B K R I B K & s o B 7K 7 N i
=, ASCKHLRLLITF 1026, Bl1d. 2d. 3d. 4d. 5d. 6d. 7d. 8d. 9d. >10d (£E%: 10 HLLL).

N T LA VPN AL TS 22 5% DXV % B /K 3 I SR AR RFAIE , A SCAE S R0 ARG, 91N T B KR AE AN
B /K TTHR AR AN PR R AR RN B SR K A AE D 70 218 00 T R AR I K 7 S B B, Bk STk
B OSE Y S RV N O]/ B ] A Ol o 7 DS e = /N 9 = R e s < a1/ G U = E AN (o o N
SCR A2 Mann-Kendall (f8iF8 M-K) & 3e%, iZka ek i 5 Mann [13]48H, Z JF&d AWE s e, H
HIAEE ANV GRS AR BIT 2 A, gt AR A (WMO)HERE[14]
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Figure 1. The sketch map of Beibu Gulf Economic Zone and rainfall stations
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3.1 RMARAREKZER, TREXEGIHFHED

Kl 2 g5 T AEIRIE 5 XIS [F) 3 B B K AR 1R R A 2 e 0 B B K R TR . IR R DLE Y, %
JT3 R 7K e A 22 I e /K D B S KB 2 AR B0 k(L dy 2 dy L. v 9.d. >10 d JilFEK S RSB
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KTTRREH, 3 d fmi(14.0%), Hky 4d (13.8%), N 2d (11.8%). 5d (11.2%); >10d Jiif FEK KA &
RN 4.1%, (HTTHRZE A ik 17.0%.

LA G RIL, NT KRR S, l1~4d Jisb T, KAERSITIL 78.4%:; wilE/KTTHEN 5, 2~5
d Jf3i 14 50.8%, H K =10 d I (17.0%) s AFEZK 51 k57 9 55 0 571 BE 4 A, ERIR>10 d i) Bk DTk 36 ik 17.0%,
H25 8 2B K 2NIA MR TY SR TRIM L BT DI A [RI R 32, 2~4 d I /K B0 R R SR I >10 d IR FaoK

3.2. AR AREKEER, TKRZEERIN

K 3 AL LR HEIX. 12 MY R5 Pt Rk A (0 5 A 26 (a) S HRE B /K B T k% (b) AL JX] 3(a) AT AR
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Figure 2. Incidence rate and contribution rate of different
precipitation duration in rainy season over Beibu Gulf Eco-

nomic Zone
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Figure 3. Incidence rate and contribution rate of different precipitation duration at different stations in rainy season over
Beibu Gulf Economic Zone
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Nk, BIAEA] R EA RIH R XCE R WGRTTH A IRORE, 12 3 3 d~9 d P B K R A2 253 JIE 13%~16%
9%~12%. 6%~8%- 3%~6%-. 2%~4%. 1.5%~3%. 1%~2% [A]. Ht—DXFLLRI, 1d. 2d JIiF R K R Az 2 23]
AR I AR — (M BARA B 1 R, ATERE, XEARS RS ZERMTER, FE), 3
FEI AR A AT P PR R R T SR R T E XU AR 2R (1 d AR 2R AE 34% LA b, H ki sk 40.6%;
2 d RAER 23%~24%2 7)), Tili. ZHEMEEMEE. TR, SEEXERAREMRA do 2 d RAERSHE
29%~30%. 18%~20%[A]). >10 d Pibf PRk K A Z BRI EHR S 1 d. 2 d MR, B LRI E . Ak,
AL PITE X UR AR R BRI (5%~T%) AL AR VS eI . 270 B 7 PITAE X UKk AR 3R IR (1.5%~2.5%) .«

M 3(0) AT BAE s 12 35 8 IR [ 7K DT R 22 FE AR 836 2 B 4 K D7 I 39 00 2 S 3G S o . B>10 d it
ML BT . M RE AR AEFR (] 3(a) T &, 53l 25 P B K STk 2 R/ 2 AR o 18 & P I P K
DURRZE R/ LG (] 3(b)) &I, 1 dv2 d\>10 d ZEBIAHXT R, 17 3 d~9 d Z2 AR X B /AN BTk 26 43 T TE 12%~17%-
11%~16%- 9%~13%-. 7%~11%. 5%~8%. 4%~7%. 3%~6% [H]), iX &R 155 Piik K & AR/ b gt 3
EEAR—H HEBRIM, 51d. 2d I EACKAEZTALL, 1dy 2 d JIifBEK TR 2% (1) AR A0 #a 35 R I A
AR—E, PRI v R A A R PGSR R L SR A R T BTEE X ST R R A (1 d 2 d DTRREE 4 IAE 9%~10%.
15%~17%2 [0)), HM. RMEARTHE A, Bk, FEEIEXETTEREEACL d. 2 d STEREE 70 HI7E 4%~6%.
8%~10%2 [f]). >10 d il FR/K STk R 2= AR (ka4 5 1 d. 2 d DTpkF s (R AR LR 3 AR s, AT 2R sl B 4R35
MR B I TTIR R A w1 (23% DL b, H R D @k 29.3%), dbigubi A paEs e M. 5. BT ATE
X I DT R HE A (9%~10%)
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4 g5 T X8k 12 SR DI /K R AE 2 (a) 5 DT R 2R (D)M-K B L AR I 45 5 . A 4(a) T LB, 1
d i A 4 32 ETbES, 8 i R TS, 2d. 3d. 4d WEIN TSRS S E £ T RN T R
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Figure 4. Test results of change trend of incidence rate (a) and contribution rate (b) for different duration in rainy season
over Beibu Gulf Economic Zone
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I 95% KT BRI I E L LT —8, B = #H A H LT e — S XK iE .

LA UL Al AR B, AGERTES 25 X I 4% 3 i B R AR R 5 Tk R AR AL A A R B A — 5, B 1d. >5
d(EP5d. 6d. 7d. 8d. 9d. =10 d)IfBE/KKAEZR, TIRAR FERIN FREES, Hd 7~9d FREEHEE N
B, 1 2~4d (B) 2d. 3d. 4 d)TIRRE KR AESR. TTEkE BRIy EFHESH .

4, g5ig

1) AbEBE 2B X IT(4~9 F) K& 4 tERE KR 809 LA . T & P 7K 2 A 2 i e 7K 3 I 186 i K 3
EREOL R0, Hp 1~4 d RARG I 80%; TR I B B /K BTk 2 B 4 [ 7K 77 BRF P 388 o 52 506 389 00 i sk
/N EB>10d XHBLEE FA B 7F 1-9d sk, 3d &, HIKOh 4d. 2d, = FHTTERE AR 40%,
DRI, MBREZK 51 R 5 9¢ 35 (W A BE A AT, 2~4 d T3 B /K (R 350 R P88 e v o YRI5 3 B B /K O A 6 5 ik 26 2 )
ZERROFA—F, HRIN 1-2d. >10d ZREKR, 3~9d ZHBUN; 1~2d. >10d 28] 2 53 E BRI B
MACE AR TG R T = RINFTE X S R AR A B FTEX R 2R .

2) WA PIm Bk R A R 5 OTHR R AR AR A — 3, BARIN 1d. >5d RZ R TR, Hf,
>7~9d FREEHTEIMAE,: 1M 2~4 d FEXRIN EFESR, ZEaTHM R ED 2~4 d P B sodt B ¢ 1
ATREERCR), ATLAEE— R, LRSS X I ok E R v BEKE 2 LT

E&WE

% H R B3 4100 H (41361022, 41371498, 41571091).
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