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Abstract

In this paper, we use the weather meteorological data of Tianzhu National Basic Weather Station from
1988 to 2022 for nearly 35 years and the rainfall data of 16 towns and villages from 2013 to 2022 for
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nearly 10 years for a study on typology and temporal and spatial characteristics of heavy rain. The
results show: The types of heavy rain in Tianzhu County are mainly cold front low troughs and low
vortex shears, which mainly affect shear systems, southwest vortices, quasi-stationary fronts, western
Pacific subtropical high. The heavy rain in Tianzhu County is mainly concentrated from May to August,
accounting for 80.3% of the whole year. The last ten days are the most likely. The percentage of heavy
rain days was the highest in summer (64.0%), followed by spring (21.3%) and winter (1.6%). From
the spatial analysis, it can be concluded that the heavy rain in Tianzhu County is more distributed in
the east than in the west and less in the north than in the south. The research results are of great sig-
nificance to the prevention and reduction of storm disaster losses, and also provide some references
for disaster prevention and reduction.
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1. 5|8

FWASMPEZERSRZ —, B HHREE T LMK, AR FENEZEEMN]: 5—hm
WIR BN AR RS, SR, AL R L, HEisExE, mEAEE NREEREGTY =%
2o EPNSOMNBM R TECHRZ, PR LR [2] [3] [4] [5] [6]. fEEBRBEME ST, WAHK
AR BRI, W 1998 AEKTLRFRFR MRS, bat 2012 45 “7.217 H12023 4F “7.29” Kp KR, B
M 2021 4F “7.207 FERBWEE . SRR E BRI Hm CAAB DM SMEREEMT =
S B AA, e SR R R PR B AR 7], SR SRR, RS AR ES, BN
fikix%, JZTNEAR, MRS, TARMAEEE . 2. REEXGEW, MBS R PR

G RANE = RIZ EIER, KA ERRRR B A SR SRR T A 1 558 P9 4G BR VA IR 25 S A8
X, BEENERNHHERENE, EeMSENs, B EeEKE, MEPm T ANRBEARRIES
AR A

ASCRIFH 1988~2022 23T 35a KA [ SEA U R )R GOES I BRI AT 16 4> 2 £ 2013~2022 ik
10a TR TERL, RIS ET775, W RIS RAAT 1 /it ge, 0 SR A ks> 2 1 9 F 4 2%
HARBEME L, WOZEIT R4 R B Rk TAER S % .

2. FERR Tk

AXHIERE T REERRR, MREIE RN 16 ZHEIX I E 5k 2013~2022 F1T 10a F& 1 H HOF KA+
E X I AR RS A MR A R MAC 5%, BodEif B A 1988~2022 4, %k A AU B Rl i KA B
1988~2022 FEIRAE[F/K T H /K E . RN = REA H & KRR SR . 0 78R RS 775
RV BAHEEF TR A
3. RMEEXSER

WRIGLT 35 REEE BN MR TE AT S 1, REERW R UL T ZAA R B AT
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KEW . ABRER IR RN RS, WRAS ARG, AR R, SRR k5 K T
B TR AR AT, PRI AS B R ARt o B 2 b 21 v s T UG & T, (H/KVREIER TS, AT RN R,

IR IR B ZEJ2 700 hpa 1B E AR TC A S 1B 2, AT B B0 MY R, s el (K0
AR . BN BE7E XSGR AE R BB UIMEe. @il TE 2 EMEEE
BLOHTRI A, W2 RATERRIIARTTT, ARIR 2 2B B4 REI, 6 TT A8 AL i S 2 W B R R W
filtn 2008 4 11 H 1~2 H, ZmaVIRMERS EEEmW, RAASEA S SHEETHFREWN. FF 11 H
5~6 H3Z s VA FA B3R Fsgm, o0 ILE B B RS
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4.1. FTIFE

KiEE1988~2022F 352 R T & 55k F
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Figure 1. Frequency and linear graph of interannual heavy rain occurrences in Tianzhu County over the past 35 years

B 1. RAERIA 35 FERFREE SR E

i 1 AR, MWAERREL EE, KA 1988~2022 4EiT 35a il H &N 122 d, EFHREMHECHN
3.5d, RN HEBRAERE 2.9%, Wit MFEAFEZENHEG.25 )WE 0.25d, BENRWEZX[7]. &
T KA [ SR AT R IR ) 1988~2022 4F3T 35a FIZRM VORI T ST 50, Bk 2022 4E41, HAENR
BHEEWNERLE, HPH 5 NDRNEDS AN 1988~1989. 1997, 2006+ 2022, 2015 F AL HWEAE
A, I8 Ik, HKR 2014 5 7 IR B2 AF 2 W H AR AR A8 5 f /D A 2R W0 H R A AR AR L
P2 BB 2L 8 d, PRI ZERR &,

RAEEL 1988~2022 3t 35a B HE B BEHAKE, FRBWHE A R FIE L 1R A.
FEZYETTRE y = 0.0423x — 81.32 K&, HYMA S Mia 1424 0.4/10a, BT 35a DORAAEEHZW H
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HORZIHE N 1.48 K. 18H] Sa Wal-FiERSe, 1L 35a, RiEEZW H LIS MG fi& s .
4.2. FTALIHE

HEKEIUZR R0 K B i Ry ik, &ZERNE—4F 12 A~H4FE2 B, HFERIE 3-S5
H, E&N6-8 H, = 9~11 H.

Table 1. Distribution and frequency of heavy rainfall days by quarter in Tianzhu County from 1988 to 2022
1. RAER 1988~2022 FRFMARFE SRR S50

H = % % it
HUELIR B 26 78 16 2 122
FT 5 AR (%) 213 64.0 13.1 1.6

H7 1 A, RAEE 1988~2022 4F 35a 5K, W H U A NZRFE 1B DU R 5 LUl 5K, o 64.0%:
BFRIRL 21.3%; %&b, N 1.6%, [UHBL2 &, 77 HELTE 2009 4 2 H 28 HEJ 51.3 mm 12010
12 H 12 H 711 mme N EREIRATOUE H, RAEEBWESNIMFEN 02, X H T AR
MR REARMNSEN .. KEEEREMIENE, —RESH S TSHEMYIELERBE T, £4
RS R XA ARG LIHEsh, 5l RRGHENEERRS, H9RENKS. . KEFER
BT SHRERET KREMNAREEE, EaSE, VAL, 55082 SR EI#T & TG A8 i3 [H 4E
T, REMRCRTEHE R R, BN RS EARRE. EXNRGE TG &ZF B IE I m A =
R, KRRZEENEE, BEMR BEDN, NG AFENRA.
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Figure 2. Number of heavy rainfall days per month and linear graph in Tianzhu County over the past 35 years

B 2. RAERIE 35 FRARMKRE HBMLIEE

T R AL SR A G WL ) 1988~2022 43 35a 19 H B BRI T Se it th I 2 mr i, RAEE
T 35a AE R HEUE DI 2 1R s M2 y = 0.1818x + 8.803 SKALLA, N~ At ) 14 %
1.8/10a, EPIT 35a ASKRAEE I H 2/ HEBORL86 0 6.4 K.

4.3. BTIFE
FAEEL 1988~2022 43 35a (A JLHH B AT 122 K, HEKBEM =N 2007 £ 6 A 9 HI¥) 158.0 mm,
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2015 4F 6 A 8 HAJ 155.7 mm K2 : For 50.0~99.9 mm A 111 X, HILA LA 5~8 AEZ, & 80.2%:
100.0~199.9 mm A 11 &k, FEHIAE 6 H, i 63.6%: 1M1 HH 3 HIGBKAFER RS

M2 Fif, BWAEFEEEPE 5~8 A, HRFEFENN 80.3%, XFERKANFEREY] A
W SIS ], A 2 SR B A X — B s FE K 3 ) stk 22—, Tl 7~8 A Z W H B2 2
G XAME I EIRE R, A2 5] R KA BT 35a B R MM FEHFE K.

Table 2. Frequency statistics table of heavy rainfall occurrences by intensity in Tianzhu County from 1988 to 2022

52 2. R¥EE 19882022 FEERBHELENRGITER

A TH2A3H4A5SAH 6 TH8A 9H 107 11 H 120 HIREAT
ERME o 1 0 5 20 30 21 18 8 5 2 1
50~99.9 mm 111
M%) 0 09 0 45 181 27.0 189 162 72 45 18 09
EMgiE o o o 1 o0 7 1 1 1 0 0 0
100~199.9 mm 11
BiFE®%) 0 0 0 91 0 636 91 91 91 0 0 0
Table 3. Number of occurrences of heavy rainfall by month and decade in Tianzhu County from 1988 to 2022
3. R#E 1988~2022 £R A ZAEMBIUREIBER
H 4 1H 2H 3H 4H 5H 6H 7H 8H 9H 10H 1A 128 4&it
EHRIKR) 0 0 0 3 4 8 6 4 3 2 2 0 32
FAE)(IR) 0 0 0 1 5 11 9 6 3 1 0 1 37
THIGX) 0 1 0 2 11 18 7 9 3 2 0 0 53
EiER) 0 1 0 6 20 37 22 19 9 5 2 1 122

Table 4. Statistical table of distribution of heavy rainfall days in 16 towns (streets) of Tianzhu County from 2013 to 2022
F 4. REE 16 M2 HEEIE)2013~2022 FREMARSHIERGITE

S A B Ay 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 &it
R R 4 7 8 4 6 6 4 3 3 2 47
R iy 5 5 4 4 5 3 3 4 4 2 39
R 378 1 6 4 4 6 3 4 1 2 4 3 37
R =h) 2 2 5 3 5 3 5 3 2 3 33
FNI] L2 3 4 3 3 4 6 5 4 3 2 37
B iR 3 7 6 4 3 5 2 4 3 3 40
B g 5 4 3 6 3 3 2 2 3 2 33
T HUEZS 5 8 7 6 3 4 3 3 2 0 41
] W 3 6 7 3 6 5 3 3 3 2 41
PHTH Y 3 3 4 3 4 4 3 4 2 3 33
[} Fans2 3 4 2 2 1 2 3 5 2 3 27
JLTH A 5 3 1 2 7 3 2 3 2 2 30
B[diil} 2H 4 3 2 4 6 2 2 1 2 2 28
B[Aid] =nla! 2 3 2 2 4 4 3 2 3 2 27
B[Aid] IR 4 4 5 4 3 2 3 3 2 1 31
B [djil} PRH 4 3 4 2 3 3 3 5 1 1 29

Hitar) 6l 70 65 58 61 49 40 50 47 40 541
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H9e 2 FIEE 3 v, B EELEHRLE 5~8 Ay, LL6 AW 37 o %E, HaRE 30.3%, Hik
&7 I 22 %, 15 18.0%, 5 A 20 7%, /i 16.3%, 8 AU 19k, 5 15.6%. ML 35 5% H & a2
Mo BE, W2 KA T, & PIE RS IREUN 43.4%, PRIRZ, 4 30.3%, BN 26.3%.
Hos H. 6 . 8 HUTHAEZ, 7 HAUHAEZ: 1 AN 3 A KAEZER R

5. RFAZTE %

10 4K, REE AW EH TR R F WML, HATaE S 28 E 3 IR E iR 015 100%.
i 24 Xk B Bt I RK BN B, REERWZ 2 RS MEZIbD” 2 AAREIELE 4).
FRFEHA: R KRR RN EEA W R4S Ao i N T2 5N ENR BB e
MUbPdt . JEER . 2 felF A 2 S AR EE IR, I R AR D9 R A AR 57 5 TN AR B T 22 AL
W ATARS IS 2 SR AR HE NI R RAE BB TG ARAIC, miadt. PR R AILEUR . BN
KR 2 AR E ) o 35 P B R 2R S AMBHE AR 1119.9 m AU TR LT L& 34K 1010.0 m H AR RS 2 41
WA EGE, PHETHE M SRR A, X G RN AT A TR =R BB,
HUNRUKEEARZ , 28K, MR AINURKITE A A — & R .

6. &L

ASCRIFH FAE E FIEEARS R 1988~2022 F3iT 35a Ml I FE MY S R TR 16 4> 245 2013~2022 4F
VT 10a B R &7 RHIEAT Y 20 BRI 2R A0 40, 15 DL R 4518

1) RAEEFENFA R EZONABE R RRIR DI AR, MRS ARG R EE YR, TR,
WEFE IR PO AP PERI AT E RS, RRR R PO IR . UIAR 2R RN TG A PR R A w5 IR B R 2k o) 5] 2
WM EERS RS

2) RKAEELE 35a W2 FTHES, —FERSAAEATY, DEBSBIEK, N 64.0%; HF
R 1.3%; ZZFHmb, AN 1.6%. MARHESHT, FEERIE 48 A, HEFHH] 39.6%. 167250510
b, REMBENZEIN “RKEV DB 2007 B MRHE.

3) REESAMIE UKL T, R ZLE 300~700 mo WA PEEARIK, dbdt. a4 b
R, BWA S SR LEAIRE A BT, SO0 SRR R 0 2 B AR RN TR T R 7, TS AN R WG A
AN P24 R
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