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Implementing An Operational High-Performance Forecasting System for
City-Scale Pluvial Flash Floods
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ABSTRACT

A pluvial flash flood is rapid flooding induced by intense rainfall associated with a severe weather system,
such as thunderstorms or typhoons. Topography, land use & land cover, and infrastructure account for pluvial
flash floods. Pluvial flash floods are among the most devastating natural disasters in Taiwan, and these floods
always occur within a few minutes or hours of excessive rainfall. Pluvial flash floods usually threaten large
plain areas with high population densities; therefore, there is a great need to implement an operational high-
performance forecasting system for pluvial flash flood mitigation and evacuation decisions. This study
developed a high-performance two-dimensional hydrodynamic model using the finite-element method and
unstructured grids. The operational high-performance forecasting system comprises the Weather Research and
Forecasting (WRF) model, the Storm Water Management Model (SWMM), a two-dimensional hydrodynamic
model, and a map-oriented visualization tool. The forecasting system employs digital elevation data with a 1-
m resolution to simulate city-scale pluvial flash floods. The extent of flooding during historical inundation

events derived from the forecasting system agrees well with the surveyed data. The operational high-
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performance forecasting system predicts pluvial flash floods in the subsequent 24 h within 8-10 min and
forecasts updates every six hours.

KeyWords: city scale, pluvial flash flood, operational high-performance forecasting system, two-dimensional

hydrodynamic model

N
P2 (flashflood) Fd tEgF @ 54 chplig 2ok 7 LS E@FF ¢ B8 - Sap k&g kT 2

WMBIE g BT 0 Bk F v | B (Yinetal,2016)c ABh ~ Fh A7 4 b (FuLAd

B BEHE PR RRERN F BT RFL PR RN R e FRES TR FaRg

T oo f GRBRAAFR Y ARPEITORAIIES > T/ B H ATF Kadf £ (The University

Corporation for Atmospheric Research, 2010) o F]* > L T e E 1 Fvm 3 > B F B HF - BiTEL

FRi AN E TR NP AR E R o 0% KGR R U 0 DR e b e PR B BT

~ RREY

ip kiR o d AL E KR BN RMAR T 3 e 8 R FIM s BB RIBIER T2 - 4

Rk Rl (84 ) TR B9t ki (Changetal, 2021; Chenetal,2019) - & & % A

I

*t Zhang et al. (2016) #7F 2 e» SCHISM (semi-implicit cross-scale hydroscience integrated system model)
B¢ o dE T3k T - g (2DH) ety - & (quasi-1D) 2 g # i 02 ¥ SCHISM-FLOOD-2D P

BARE Pk R AR AR A LT RBEPRE ke Bl 1 5 TR g kil
FFEC e 2 FITARRE AN A

Atomospheric Output data Gridded
model postprocess rainfall data
Input

(Areas without

stormwater drainage system) Input
npu

(Areas with
stormwater drainage system)

2D
Hydrodynamic <—Input (Source)
model

| Output data

postprocess

Graphic

eneration tool

Bl 1~ P g i PLTE B e AR R e s
2



5’5@ 11 & RRFLT R o S84
=2 EExams %

AARACKT R ARG RRME BRI PRI PR WA AR R kA L
3% (Storm Water Management Model, SWMM) 48 & = ‘f&-k# 4 #i;8 (SCHISM-FLOOD-2D) » = % - i
RE2AE AP EIFES TR KB > X FEL A AT EA S SWMM E £ B R
(U.S.EPA) =B % {7 (opensource) 2 #i# > = AR L ¥ 30 RB]~ A 47 ok 3§07 B & 25400 R
2 e ROATTRPER AR E RN T R R B v PR kM B F R IR RRFE - TR E
o) gl 2 iRl kBRI E o B AR > R R RIFET
§A4p > AL 24 FRHFKIHEE AR 24 EFRBLFE RL a2y vRFAD(H
b P ER) B AR MR ART IR FEFEERG D AL RE S ERAGT RS- B
TEF R RIFER TR - AR LB R RS kBRSBTS S5 8
FHEAD DAL ERER TP L cR252022290 113130 0 A LHRHREEE
RAFEY BRI TR GRS ERBRETELZEAF o

n

RS KRR RARR 24N EKAE - GS=HEY - oJE&T4D

> BARRMERRER  HERFPARBINRENEA - THBE24/) »:; o AR, w W
BUNBRS - HREEPDAERMRN

» H »
N 5 .

Pe iy »
N i, vy

woJ 3 .

Tl ) " et » " " L -

O I v AL ] @R % ORIt ] ) M Ao AN I Vo 1 Sl

£%5502022-09-11
08:308 P EEEE
IEBLREER - I
#£2022-09-13 17:30
BB - BTERE RLAARS -
altmERMERN
A£70-110 mm - &%
Google Earth BREOAEBRERK

REREA LR AEAR LHE EARA o

@2\?&@ TP EIEE 2022 A TR LA INAFET 2 ﬁ AR

T~ BWmBER

AEEBE T - BATOIEEL FHAIE AP FER R £t PG BT S R GRS
4R G AT E S Pru = Bk 4 50 (SCHISM-FLOOD-2D) #:* fh+t CPU eh 73+ 8 phjir> ¥ % £ £
S 2oL RREEIES fRTR SRS F FEHFEES (WRE) RIS Rz Fas 2@l A7)~ 4t g
Tl BB (SWMM) > A998 6 AR ToRERE R Y 0 B R B RBTRE AN B T
g ok RoERE A BB T ASL . A RT S EH BN B2 - BARE R kAL 24 )



{’fé.’\é 11 & BRFET B FpAHY P 554

FRPRFAPELFZLRRE AL R TR P2 FER P REAEAINF TIP3 2 B2 3

R4 kAT o I R AT (T AP E R P W e MR TR T PR RY i

Fi@FE I 0@ RSP RIE ARBERFFEE L FIET R F iAok Bt B

FlCF e pd enieR &R o o B RN RO E PR TR (CCTV) $2&FE

Pipr P02 THRFEFLEFESE > T AFRES LERIAAZFE -

I~ IR
Chang, T.-Y., Chen, H., Fu. H.-S., Chen, W.-B., Yu, Y.-C., Su, W.-R., Lin, L.-Y. (2021). An Operational
High-Performance Forecasting System for City-Scale Pluvial Flash Floods in the Southwestern Plain
Areas of Taiwan. Water, 13(4), 405.

2. Chen, Y.-M,, Liu, C.-H., Shih, H.-J., Chang, C.-H., Chen, W.-B., Yu, Y.-C., Su, W.-R., Lin, L.-Y. (2019).
An Operational Forecasting System for Flash Floods in Mountainous Areas in Taiwan. Water, 11, 2100.

3. Yin,J, Yu,D.,, Yin, Z, Liu, M., He, Q. (2016). Evaluating the impact and risk of pluvial flash flood on
intra-urban road network: A case study in the city center of Shanghai, China. J. Hydrol. 2016, 537, 138—
145,

4.  The University Corporation for Atmospheric Research. Flash Flood Early Warning System Reference
Guide; The University Corporation for Atmospheric Research: Boulder, CO, USA, 2010.

5. Zhang, Y., Stanev, E.V., Grashorn, S. (2016). Unstructured-grid model for the North Sea and Baltic Sea:
Validation against observations. Ocean Model., 97, 91-108.



