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ABSTRACT

In recent years, climate change and global warming have intensified the magnitude of short-
duration heavy rainfall events. Coupled with rapid urbanization and the increasing frequency of
extreme precipitation, long-term planning based solely on traditional drainage design standards (e.g.,
design storms with a 5-year return period) has proven insufficient to support real-time urban
inundation early warning. This study aims to establish a pluvial flood (inundation) warning threshold
system by integrating design rainfall intensity with observed rainfall intensities that have actually
caused flooding, and by analyzing the probability of inundation based on rainfall records associated
with past flooding events. The rainfall intensity corresponding to an inundation probability
exceeding 50% is adopted as the inundation warning threshold.

First, this study compiles and reviews design standards for drainage facilities within the study
area and evaluates the time of concentration and minimum design rainfall intensities of individual
drainage components. Older roadside ditches and stormwater inlets were found to have the lowest
design standards, typically characterized by concentration times of 5-10 minutes and design return
periods of 2—5 years. Accordingly, 10-minute rainfall records from rain gauge stations were used,
and rainfall intensities over 10- and 20-minute durations were analyzed to determine pluvial flood
warning thresholds. The results indicate that when the 10-minute rainfall reaches 15.0 mm in
Bangiao District, 17.5 mm in Zhonghe District, and 15.0 mm in Yonghe District, and when the 20-
minute rainfall reaches 25.0 mm in Bangiao District, 30.0 mm in Zhonghe District, and 25.0 mm in
Yonghe District, the probability of pluvial flooding exceeds 50%. These values are therefore defined
as the inundation warning thresholds, while values 2.5 mm lower are designated as early warning
thresholds. Validation results for the period 2021-2024 show that the warning thresholds achieve
an average hit rate exceeding 80%. Furthermore, the warning information is delivered to the New
Taipei City Government Department of Water Resources via the LINE messaging platform. These

results enhance the capability of the study area to identify pluvial flood risks in real time. The early



warning thresholds provide advance alerts, and the warning thresholds serve as activation criteria
for emergency response and field inspection, thereby reducing the impacts of urban flooding

disasters caused by increasingly frequent short-duration extreme rainfall events..

Keywords: Drainage design, Short-duration heavy rainfall, Flooding probability, Flood
forecasting, Flood warning thresholds.
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*12 WREEEKOBKETIER
B 10 73§ 20 73§
HRitE 17 mm 30 mm
A 20 mm 35 mm
il 20 mm 35 mm

I - FEEERs SR P PR K TR E/E AE

4.1 TEBKERSH

ENE Zilliluenaz ol Bel Rkt ey
745 PR R 10~ 20 55 WEFIRI 925 2 PRI
BRETRREL SR ROK S e ST S R
R T AR SRS » AT AR (4 Heb
R~ AR A % PR RIS KA

£ 13 R 18 Fim - Hebeh EAGILA et
FiT e TEIEE DR 7 Ak R P IR (2019/05 ~
2024/08) HERKFH R (EEH SRR B A
PR B 3 B UL R A SR - JroN -
2021 ~ 2024 S5 A ABBRIEA RN -

& 13 R1BE 2021 ~ 2024 TEEKEMH 10 HEEEREHK

BR
EEE=a fhuta TH |EI=S037K|  HHE
LS | COAJS0 | COAD40 | CAA050 | COACAO
PRIE (mm) 28
>=15 38.5% 21.7% 23.4% 39.1%
>=20 56.3% 31.8% 36.0% 50.0%
>=25 71.4% 31.8% 36.0% 62.5%
>=30 100.0% | 50.0% 36.0% 80.0%
>=35 100.0% | 100.0% - 100.0%
>=40 100.0% - - 100.0%

R
PRI hirE +ik |BI= S037K| i
T COAJ80 | COAD40 | CAA050 | COACAO
P& (mm) e
>=5 14.3% 11.0% 11.8% 17.3%
>=7.5 23.8% 17.3% 18.3% 27.7%
>=10 47.6% 24.3% 26.3% 38.1%
>=12.5 64.3% 24.3% 37.5% 60.0%
>=15 71.4% 35.7% 37.5% 75.0%
>=17.5 | 100.0% | 50.0% 37.5% 75.0%
>=20 100.0% | 100.0% - 100.0%
>=225 | 100.0% - - 100.0%
>=25 - - - -

it COFORE IR R R R R

R 15 FHIE 2021 ~2024 FHEKEMH 10 DIEEEERER

RBR
[Ekeian HA AKFl | BI=S037K | it
LERE | COAGSO | COAHIO | CAA050 | COAJ80
P& (mm) &S

>=5 124% | 12.6% 11.8% 11.4%
>=7.5 16.7% | 18.6% 18.3% 16.7%
>=10 22.5% | 28.6% 26.3% 33.3%
>=12.5 | 22.5% | 333% 41.7% 42.9%
>=15 313% | 35.3% 41.7% 42.9%
>=17.5 | 429% | 353% 41.7% 66.7%
>=20 66.7% | 35.3% - 66.7%
>=22.5 | 66.7% | 353% - 66.7%
>=25 - - - -

it IR E IR R R R R

R 16 FHIE 2021 ~2024 FHEKEMH 20 DEEEERER

RBR
PRSIk A KRl |BI=S037K|  HiiE
LERE | COAG80 | COAHIO | CAA050 | COAJS0
P& (mm) =S
>=15 22.7% 28.2% 25.5% 26.9%
>=20 28.0% 33.3% 36.0% 31.3%
>=)5 46.2% 41.2% 36.0% 42.9%
>=30 66.7% 41.2% 36.0% 66.7%
>=35 100.0% | 40.0% - 66.7%
>=40 100.0% | 100.0% - 66.7%

it RN E R E R RSN R

it L RN EIRN R Ry B I R
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*19 MRESBREZBAEFEEEIIR

- i (mm) THEE (mm)
TTEE — — —
10 57§ 20 Sy 10 57§ 20 Sy
HitE 15.0 25.0 12.5 22.5
R 17.5 30.0 15.0 27.5
KA 15.0 25.0 12.5 225

BR

Pl LI KA A
it COAH10 COAGS0

PRI (mm) R

>=5 10.8% 9.3%
>=7.5 15.7% 13.3%
>=10 31.4% 17.5%

>=12.5 41.7% 18.5%
>=15 58.8% 18.8%

>=17.5 77.8% 18.8%
>=20 77.8% 33.3%

>=22.5 77.8% 33.3%
>=25

& 18 KFE 2021~2024 FEEKEMH 20 HIEBERER

it ¢ RN E R R Ry EE T R 5 R

BR

Pl KA A
it COAH10 COAGS0

PRI (mm) R

>=15 28.2% 18.2%
>=20 41.7% 24.0%
>=25 58.8% 24.0%
>=30 100.0% 16.7%
>=35 100.0% 100.0%
>=40 100.0% 100.0%

it L RN E R R Ry B T R 5

4.2 10 - 20 D EERKFRE/ERE

fiehg 3.3 Bim/ NIFKEE K OHE K E > s -
HpAEE - KR 10/20 Sy 8EHEK & 5755 17.0/30.0 -
20.0/35.0 ~ 20.0/35.0 =K ; ifii 4.1 EiMIGEE « hFIE -
K 10/20 53584 7/K R 1 50% 53 71 £y 12.5/20.0~
17.5/30.0 ~ 15.0/25.0 =2k - [MitiEE Mt Ea 2k
BN EE-FEEEE - LS R I TS
B MR FEC A TR EEIE o AR ETTH
&% NEFTE T EHUOSAYHIE o RIEEHEKEE ST Al
REBCK » (RILER G KB » EHERAE M
A IR TR IS AAB I 10/20 4388 KR 138 50%
A DIFEFF B 15.0/25.0 23K o

L » AR EGE TR KA 8 50% 1y
P PRI FE B I T R TR /KETRE » HARAGE 1020 43

SEREKEAE 15.0/25.0 22k (FMEEL 12.5/20.0 =
oK) » HRAIIE 10720 53§ /KEHAE 17.5/30.0 20K » 7k
FIE 10/20 Sy $8f5/KERE 15.0/25.0 22k © TIATFSE
By T TRSCHERDITE /K 2 R (5 B (R /KB 2 B
SCEME > HAIER 7~ % 8 IKFE 10~ 32 11 AJ DI
EIRAA 2 EE 3 AERRREAELY 2 ~ 5 =20k HURH
FEHURAR 2.5 ZoR1ERTREE - RETEFHEE TR
R G 10/20 7 SETHEME £y 12.5/22.5 2k (FME
i 10.0/17.5 Z>Kk) ~ HRIE 1020 47§ THEE By
15.0/27.5 Z>F ~ KA 10/20 Sy5ETEEAE B 12.5/22.5
2ok WFE 19 Fiw

4.3 BNESERAIERHERRKIRE/ZEMER
F

B T B A KTHE R ER ZAER - 5T
ST AL T BUR /K Jeg 7 I i R P BTSS48T
(DMK Forilin) ~ STEEAYTHE DL B ERR R
e EARAIE 7 for » BRSNS ETEEEEER
12.5 mm / 10 min DL 22.5 mm / 20 min GFMHE
10.0 mm / 10 min DA K 17.5 mm /20 min) » 2855885 Ky
15.0 mm / 10 min PR 25.0 mm / 20 min ; PRI FEZE
{E{EIE R 15.0 mm / 10 min PA K 27.5 mm / 20 min > fj
B E By 17.5 mm / 10 min P 30.0 mm / 20 min ;
KA TEEZEEIE B 12.5 mm / 10 min BAK, 22.5 mm /
20 min ° &5 {E E 15.0 mm / 10 min DLKz 25.0 mm /
20 min °

4.4 FEHERES

AFAGERIF 2021 ~ 2024 RS R IEELAZ
DURE K EGHIZS A KATSE (2021 ~ 2024) HEfFanchiaR
(POD) 437 » Eo& BESHTEEEANT 20 FEors » B T
2023/09/06 ~ 2024/09/22 {4 POD ‘K& 100% » HEE=E
£ POD 45 100% 5E&an » Hip WP 2024/09/22
HFHRG - TRIE POD $75 0.0% #2585k HEH
AEEEE (11~ 120) BT 5RR BA 10 5



ASEXERER ASEXKERR
A2 EEEREREELEMEN H10EEEREREIS=EREN

TIWE : T4, E=S037K 1WE : L, B=S037K
EREMGE - ERRENEE EFARRES  LMREEEES
RERLEEEK - BEREEEK -
ERRE | PRESBFLHKAD ERRE  PRESBAFLHAND
BHE : 2024/09/07 12:30:00 BHE : 2024/09/07 12:30:00

BAREMHE EIREHME

r e

idw 3k 6 45 p
| 281058152 RERMEE el
Bl =E0siEoskenmas ] é

10l

e
RN
s

<20 2021 ~2024 EfTdhER (POD) 2k

e Wik [EOHIESACER|10 738K, 10 4388 POD | 20 43§85 | 20 434% POD
Wats 2 2 100.0% 2 100.0%
(=) 1 1 100.0% 1 100.0%
ﬁgﬁi | 2 2 100.0% 2 100.0%
FKF 2 2 100.0% 2 100.0%
2 6 6 100.0% 6 100.0%
WitE 1 1 100.0% 1 100.0%
502 CFM) 0 0 - 0 -
0802 Eﬁu 0 0 - 0 -
kA 0 0 - 0 -
2T 1 1 100.0% 1 100.0%
S 0 0 - 0 -
202 (=) 0 0 - 0 -
0825 Eﬁu 0 0 _ 0 -
FK 2 2 100.0% 2 100.0%
2T 2 2 100.0% 2 100.0%




EHf ;‘ﬁ LE%EH%(;E%E%% 10 7r88%5| 10 4388 POD | 20 4388357, | 20 438 POD
5 0 - 0 -
2003 G 0 0 - 0 -
0616 EE%D 0 0 - 0 -
22 : 1 100.0% 1 100.0%
*)ﬂ% ! (1) 100.0% 1 100.0%
o~ - ) 0 )
2023 (iﬂ) 0 0 - 0 -
0623 T i 1 100.0% 1 100.0%
7 1 100.0% 1 100.0¢
23 2 2 100.0° -
0% 2 100.0%
f}iﬂﬁ 1 1 100.0% 1 100.0%
2023 G 0 0 - 0 -
0630 A 0 0 - 0 -
KA 0 0 - 0 -
PaNGvA
St 1 1 100.0% 1 100.0%
f}iﬂﬁ 1 1 100.0% 1 100.0%
5023 (/;/ﬂl) 1 1 100.0% 1 100.0%
0811 i Gl 0 0 - 0 -
KA 0 0 - 0 -
PaNGvA
St 1 1 100.0% 1 100.0%
T}'@[ﬁ 2 2 100.0% 2 100.0%
5023 (/;/ﬂl) 1 1 100.0% 1 100.0%
0820 i Gl 0 0 - 0 -
KA 0 0 - 0 -
hva|
e 2 2 100.0% 2 100.0%
WfE 2 1 50.0% 2 100.0%
5023 CFM) 1 1 100.0% 1 100.0%
0906 il 2 1 50.0% 1 50.0%
Ik 1 1 100.0? :
AR 5 3 0% 1 100.0%
E 60.0%
o 2 : _ b 3 80._0%
2004 G 0 0 - 0 -
0624 EP:D 0 0 - 0 -
FK A 1 1 100.0% 1
) 100.09
2f 1 1 100.0° X7
0% 1 100.0%
f}iﬂﬁ 1 1 100.0% 1 100.0%
2004 G 1 1 100.0% 1 100.0%
0709 R 0 0 - 0 -
Ik A 0 0 - 0 -
PaNGvA
St 1 1 100.0% 1 100.0%
WafE 1 0 0.0% 0 0.0%
5004 G 0 0 - 0 -
0922 EP;D 1 0 0.0% 0 0.0%
il 0 0
- 0 -
PavA
S 2 0 0.0% 0 0.0%
WG 11 9 81.8% 10 90.9%
e (,;;g) 2 5 100.0% 5 100.0%
P st o ¢ 4 66.7% 4 66.7%
%ng 7 100.0% 7 100.0%
i 24 20 83.3% 21 87.5%

R BT -




PP EEE 13 20K (PRIFKERD) » MLk (19~201F) X
AR oK 10 Mg 2 11 20Kk (PRIGE
Uk) o IEERFHOUE HTREIA] By oA HUFR P S RO R B 28
IS RARKEE A CE/KIEHIESACERKREY 7.4 251) -

AT FER] P AT B 540 o BT P R ARl B - L4t
STRERE IR » 2021 ~ 2024 SEFESRAK B - 17
félE 10 77 $Epg /20 73 #28pK 2 {E POD H] 2 81.8%
190.9% (M Ry 100% /100%) > Al 10 73 #ER
/20 4758 =2 A E POD A% 66.7%/66.7% > 7k Fll
15 10 77 HENg /20 73 g Mg B E{H POD HJ%E 100% /
100% > BHGM S 10 SEFABLIR 20 Sy EFHEN
POD HFE i 80% -

o+ 2A
ﬂ M .“ﬁl:lnﬂﬂ

AREHFE IR THE KRS TV AE B i TR K
RIERES » o & BISRE KO & BRI =T
10 5788 ~ 20 5388 K AL 58 PR A KR 37 > DL 10
Sy 8 ~ 20 Sy SR AERERIEPR S 50% FEA KR
FREE RIEEKEMEHE » WAL R EEETEZH
B DA AHEFR R A Ry THEME -

A HFFZE R FH BITHRR R I PR 22 3 1T 9 o PR P /K
o ETRERIERE 10 Sr8ifElEE 15.0 2K ~ Rl
BEE 17.5 2ok ~ kFIEEEE 15.0 22K DU TR RN &
20 SysEfRAGIEEE 25.0 2ok ~ HRIEEE 30.0 20K - 7k
FEmEE 25.0 oK BIEr#& FH LINE 31 TR/KE i ERg
ERRIANRE 10 SHEREEE 12.5 =K ~ PRIEZE
15.0 =2k ~ KFIEEE 12.5 =% > DU E UGN E 20
SySEIREIEE 22.5 20K ~ I EE 27.5 20K - kA&
7 22.5 20K > BIg#Es LINE B TRUKTEEHERS - It
SRR T DA RS T SR S A B K AT HIE - 5 eh
THE(EAETHIENE > W DVEE TR R PR S DUR k1K
EAVRLENHE » DA I 45 A S AR 54 b PR s B Ay
FEAEKEE -

L)

AT ARSER LB KRS <HrIb b RIEE
PR (DUMRIE Ryrdili)” s B R~z
PG DR e B B Rl Sl R B e B R T - 3%
EEHL » FHoEd ETBUR KR E R A /K PRI R Sk
(Fs2AE ~ 50 ~ 7kFfD) ¢ https:/storage.googleapis.com/taipei-
2020/newtaipei-web/FloodingMap.html
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