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Abstract

Based on the annual maximum daily precipitation and maximum hourly precipitation data for Kaili
City from 1960 to 2021, combined with urban waterlogging disaster records, this study analyzes
urban drainage and waterlogging prevention standards using the return period method. The results
indicate that the drainage design standard for underground commercial plazas corresponds to a
10~20 year return period, with daily precipitation thresholds of 163.2~197.6 mm and hourly pre-
cipitation thresholds of 65.4~72.1 mm. The urban waterlogging flood control standard is set ata
20~30 year return period, with corresponding daily precipitation reaching 197.6~217.6 mm and
hourly precipitation reaching 72.1~75.8 mm. When daily precipitation exceeds 163.2 mm or hourly
precipitation exceeds 65.4 mm, the risk of waterlogging significantly increases at vulnerable lo-
cations such as underground passages and sunken plazas in the urban center. When precipitation
reaches 197.6 mm (daily) or 72.1 mm (hourly), the risk of severe waterlogging disasters becomes
extremely high. The findings of this study can help meteorological departments better provide mete-
orological support services and offer a scientific reference for urban waterlogging prevention and
disaster mitigation.

Keywords

Kaili, Urban Waterlogging, Return Period, Rainfall, Threshold

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

LR TAL T SN ARG, A& 5N 24 B8 75 B v e ik VR N N RS B 7E b, R AMIBUA . &3F. Uik
Ry, AXTHEE 1148 9 METIE, $EXTHA 1569.69 km?, HAEAND 71.72 1A, 2021 “Ef 8 N0 58.82 /i
N, DERGE G NN 82.2%, N IESER F BRI X . 524 BRASAG AR BE AR RS F A 152
M, & AT M E N RAG TG R[1]-[4]. Tk, WURINAT RS 2 T PR g, BN B 5
(o g N I 73 i 7 R AR, R0 2021 4R30] R M (RS K B 1 R FE[5] [6]. 2016 £EHIL
BRFRERR[7]. 2017 ) JHARE R FR I [8] [9]« MBI 57 51 AL i 5 E AR 2 T % GBUR 01T TAI 35 (1 AL
BRI T NEA 2N TR, FEARGFEM W REMRRIE R Wi EE., EERR. WS
(AR T T 73BT 5% W02 51 A T PN B 1) = B DR A& e T 25 A [10]-[13]0 RGBT IVE NSRBI K
R —TERT LR, WUF R RIS TARR T AR BRI T 457 R SR 55 19 2 B0 R A 5 T T
SR R A E R R BRSS . ARIE ST A TSI SE . 1M E BN TUEE 50 =2,
53 5 CASE €6 /NI P4 B Y B IA BB O A 31 50 oK UL B, HFERERSE). B3 /N Py B I SRk 3
B EAIAF] 100 2K LA, HFERM RS (RRG NN N ERIA RS 4k F] 150 2K L L, 5
6 /NI P PR R RIS BBk DRI F) 200 2K DL L, ELRE M RRESD). TS 5 BROKE R LR EAER, BE
—EHIARRYE, (REFX AR EIRTT BT RS RSS, H TR Z R BME . 3R N B R m%
R BEAEE N 2 AT, AR, RESG AR SBE4]E MR, RO X RN
IKFEFEAT 1 h BE/KSREERN 2 h R BRI B RKI[15]15F B 7067 J7i20 REE R XA 5 £ 9,

DOI: 10.12677/ccrl.2025.146124 1240 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2025.146124
http://creativecommons.org/licenses/by/4.0/

WA, KA

T8 PR AR KR N N BIATAA I BEA 1 h BR/KSREEAD 2 hy 3 h BN EZ VI, JEBAKBIE 58 20~40
mm. 50~70 mm 1 80~100 mm, 2= HIARIFEERIFRAK. JEZE[ 1608 TR X “ =AY /W ]
EFFEH, 1 /N 40 ZK. 2 /N & 60 ZK. 3 /NFHFERN & 80 ZK. 6 /NFHERY & 100 2
Ky 24 /NBFREE 120 220K K DA E HL RIS AT BRRFSEAE U B BME . 227K AE[ 170 A PRI AR B, 1h W
HiX 35mm. 3h &L 70 mm 5 6 h fEIE 90 mm /A FR N MBI RE . B E( 18| S thxH i KR W
NN BB AE T IRABT T . WL ITIIX 24 Tl . R, N 435 DL AR B B 2 5 AR K B
TR LB TR N B R GRS I BB AT 7S, A B TR R8T i IT RS SRS TR, NSRS B R IE
KIBER S H R

2. RN E

2Rt

FORRIE TR 5 R8s R R G0 rh L BLE R RS R IBE ek H oK BORFRLZ A i K /N B K
EE, IFTAA 1960~2021 4, 3t 62a. #Egtit, PRI NP5 F2A =MRM RS A, — R TE BRI
B, MMOKEIAR|—EREER, EEFUK, ST ANRZERISERAE G4, WRBRRE NI 5 &,
DL T REDY A LR 2t TR R EE, 3L 8 4b, BIHFTCALE, IERHIMAE R E; =
RGN T IFEY, JRTTHNESEERERA /N MY, ERRERERZ.

2.1.

AT B e
¥ s ]
- QUL K E DS N
SEITH
5t SHEROER
iy gy i
g{ et L S T+ — e
B BEEHEE
D
3274 yaxE Rl (6320}
FE-hdN= CKEAR A. L= 2
|
KB E - HEEMEES |
\ "EEEAs w ALBHEA+RNE - BEEHELE EEsa
i 1= - BN FEED
PO \
' L _ﬁmwm&
ol A AFRLZE
e% HAR &
A - BEEMERE o
° Jeak 1 ﬂﬁh
SBFBEELER A '253@”'@5{%‘ LBTEER
e | =
n CEETLEE 02@2%”
_ﬁ?ﬁﬁﬁﬂ‘l%@ﬁﬁﬂ? &l
— / 1 o
g%%g%. ‘ el @@‘ iR
A ESEl & u HLEHE P o
— A b FRLER
JHIE
L EREYE .
& @ KR
LV 2RENE
=kl
EE O
Figure 1. Urban waterlogging hazard points in Kaili City
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Table 1. Rainwater pipe network design return period
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Table 2. Urban waterlogging prevention and control design return period
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Figure 2. Pearson Type III frequency distribution chart
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Table 3. Return periods of daily precipitation and hourly precipitation

= 3. HikEF/\mffEkEEIHA

I 10a 20a 30a 50a 100a 500a 1000a
H K& 163.2 197.6 217.6 242.9 277.3 357.1 391.5
/NI B K B 65.4 72.1 75.8 80.2 86.0 98.3 103.4

XSS PN T U LIRSS B 15 RE 1 /NPT 24 /NEFISTRL A, IR BB RS 24 /N IR B A AT I BT Y
REBRME . T IR AR SE 2~23 /NI [A] P Bl e K A B k), R, F TE e S AE A T VR E . X 1
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Table 4. Precipitation amounts at various return periods in Kaili City

F 4. EHRENHEKE

10a 32K 20a %% WR 30a%ZR WM

HILH 10a 20a 30a 50a W AL (7] {1 - B - B
1h 65.4 72.1 75.8 80.2 39.2 20~30 433 20~30 455 30~40
2h 69.7 77.6 82.0 87.3 418 20~30 46.6 30~40 492 30~40
3h 73.9 83.0 88.1 94.3 443 20~30 49.8 30~40 52.9 30~40
4h 78.2 88.5 943 101.4 46.9 30~40 53.1 30~40 56.6 40~50
5h 82.4 93.9 100.5 108.5 49.4 30~40 56.3 40~50 60.3 40~50
6h 86.7 99.4 106.6 115.6 52.0 30~40 59.6 40~50 64.0 40~50
7h 90.9 104.8 112.8 122.6 545 30~40 62.9 40~50 67.7 50~60
8h 95.2 1103 119.0 129.7 57.1 40~50 66.2 50~60 71.4 50~60
9h 99.4 115.8 125.1 136.8 59.6 40~50 69.5 50~60 75.1 60~70

10h 103.7 121.2 131.3 143.9 62.2 40~50 72.7 50~60 78.8 60~70
I1h 107.9 126.7 137.5 150.9 64.7 40~50 76.0 60~70 82.5 60~70
12h 112.2 132.1 143.6 158.0 67.3 40~60 793 50~70 86.2 60~80
13h 116.4 137.6 149.8 165.1 69.8 40~60 82.6 50~70 89.9 60~80
14h 120.7 143.0 155.9 172.2 72.4 40~60 85.8 60~80 93.5 60~80
I5h 124.9 148.5 162.1 179.2 74.9 40~60 89.1 60~80 97.3 70~90
16 h 129.2 153.9 168.3 186.3 77.5 50~70 923 60~80 101.0 70~90
17h 1334 159.4 174.4 193.4 80.0 50~70 95.6 70~90 104.6 70~90
18h 137.7 164.9 180.6 200.5 82.6 50~70 98.9 70~90 108.4 80~100
19h 141.9 170.3 186.8 207.5 85.1 60~80 102.2 70~90 112.1 80~100
20h 146.2 175.8 192.9 214.6 87.7 60~80 105.5 80~100 115.7 90~110
21h 150.4 181.2 199.1 221.7 90.2 60~80 108.7 80~100 119.5 90~110
22h 154.7 186.7 205.3 228.8 92.8 60~80 112.0 80~100 123.2 90~110
23 h 158.9 192.1 211.4 235.8 953 70~90 115.3 90~110 126.8  100~120
24h 163.2 197.6 217.6 242.9 979 70~90 118.6 90~110 130.6  100~120
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