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Development of High-performance Early Warning Visualization and
Impact Analysis Models for Flash Flood Disasters
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Abstract
In 2022, the National Science and Technology Center for Disaster Reduction

(NCDR) carried out the "Development of High-performance Early Warning
Visualization and Impact Analysis Models for Flash Flood Disasters™ project in the
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framework of "Intelligent Disaster Prevention.” The three primary purposes of this

project have been implemented this year. There are "Application of artificial

intelligence, image analysis, and statistical analysis technology to attain the early

warning simulation program framework of hydrological and hydraulic disasters,"

"Introduction of storm runoff and parallel computing technology to develop sudden

high-efficiency flood early warning analysis model,” and "Development of severe

walrus Shock Analysis Simulation Technology." The annual results of the plan and the

completed projects are listed as follows:

1. Apply artificial intelligence technology to complete the early warning and
simulation program structure of hydrological and hydraulic disasters;

2. Application of artificial intelligence technology to complete the framework of
hydraulic disaster early warning simulation program;

3. Develop image data-driven hydraulic disaster early warning technology;

4. Application and analysis of dynamic flooding warning values with different
precipitation delays;

5. Introduce the rainstorm runoff module and parallel computing technology to
develop a flash flood warning model for urban areas;

6. Development of severe marine weather impact analysis and simulation techniques.

Keywords : artificial intelligence, image analysis, statistical analysis, parallel

computing, severe marine weather

i
-~ H T

P

PR A - e ik i ¥ A ek A Sldech Hipdp a2 R ok B
B Bep R EREE AR P AP P ERREFFEFET 2 2E ]
(Yinetal, 2016) - ch ~Fh & d ah (Fu LAt ) EEHRF - P2 IR
FREFIPN F v o 2 hp R o F iE BB R R R P T hig R o
FoENI] S HFHESTREFOPRE RGBT T ARERE < A

4 (The University Corporation for Atmospheric Research, 2010) -

oy
B
}i’g

Flgb o 50 Rk MR LT FERE - BRRD AT RER

N
b
|D
bl
3
_ﬁ_\
_Lﬁ
)

SOIE R e RFEREL IS TuE iR c e B RCE T R AT R

M
=y



112 4Ff%

R et R XA H B F ek B S £ R e
PEEE e RBFLXAHNEF PR TEFRETEDFEL L{oaiitd
o uFEEESR KRB AL GE D

PR SRR ER S FREE S MREEER > ¢ R § R
NN RT RN BER VRN e NS AR AR ERY BT

EYRF FEREFFEERFE bAoA R s s el B ph

R R R E s TEREZAFOEFTRE MR %ﬂ;i
frodchh REF ¥ A rg b o ERF R e RBRE SR 25 oA LR S
PR AR e TP REIT R AT B - B R T R 2 R KSR
FR e PR TR NEL w2 - o
PRI ET Y

Aok iEEY o d L RER R TR T 2w R B T i
Ff2i7 & #92. Navier-Stokes equation (&4 j&) & 0~ & Bl eff it -k in
(Chang et al., 2021; Chen et al., 2019) - A3+ 3 A > Zhang et al. (2016) #7F % &
SCHISM (semi-implicit cross-scale hydroscience integrated system model) i3t
¥ E3 Tk T - (2DH) Aok 02 - & (quasi-1D) 2 HoEE A i 0 2 R
SCHISM-FLOOD-2D FF ;£ 3 & 17w -k ds 4 H5% » % 303 3 & Hofk 55 '8 & 5148 2
B3 RBRPE R o T {73+ 5 (Parallel Computing) @ 4p %+ & 713+ ¥ (Serial
Computing)@ 3 » Edp e Frie * 5 B(fA) 5 Tk A2k - B35 KA AE -
TEFEERB TN AT EER oI A - fAF o o T FE A
FEA AR § BAJEE ¥ U RfER - BRI T Bk LR TR S F
FEIL o LA o] - B AT R E 0 BT (735 E B (Cluster) =
a,g/\mgt% £a8 ﬁ’\w,ﬁ;{g_/\*frd-%ﬁ’rb,még__l_,g? o Bl 1 A IFE L3

i ]'?F'E‘ﬁ-‘97 FIEARR Z B N A o



112 4Ff%

Atomospheric Output data Gridded
—Jup —_—
model postprocess rainfall data
Input

(Areas without
stormwater drainage system)

Tnput
(Areas with
stormwater drainage system)

2D
Hydrodynamic <—Input (Source)
model

| Output data

postprocess

Bl 1~ (e i B ok M B2 iR 84 & e o5

® 3
J& J\‘“ KAk SLE AR R R S T A F P RBE RN G d 0 &
FEET A g TH5Y (Storm Water Management Model, SWMM) 48 & = &k
fe 4 $i054 (SCHISM-FLOOD-2D) » = 5 — B2 2 30 ¢ ¢ R R &L 47k~
ke F R A DS L% o SWMM 3 £ BB % (US.EPA) 2B 7
(open source) 2 48 > = LA LI T RG] S AT IO RT R LT T
2ok A TR KA SR SR TR KA H v R kA, T Y Higg g

BFRE-F 28 L8 () $af 2t 2 8mrslie kg mg o A
e LIRS o R R RIEET 8 AN 0 RS 24 ) AR ORC
BEAK2D ) ERFLTFE S L2 a7 T AD (2 M L ER) ¥
FARE BT ART N EEREENG > A S EDR S ER AR

M- BTEFENBEFER L D RRE Y - R4 REBETS BB &K
B » L b s 38 THEA P M P ER R 2 B £ o A
EREN G P L RILF(CPU)T (73 B stk 4 e s Y » B2 R4
P i CIFE AR > X EE 2022 £ 50 26-27 p FlEA 542§

4



112 4Ff%

LB G K (e 2 SR ) R 2022 90 11413 B » AT g (L

R )P TS BRI P RS R E R ZFAF (AW

3 47) @

> BERZAMBERRENREOREFTIEKED
R BN

> RERR24/NFF B K KB DFREE MBI R
7R BLH%$$E_JE|;§§$$E>$7J<%MH

A FEREESESINEEK
20220526 27TEMECEEKEERR %ﬂ:ﬁ‘ﬁﬁﬁﬂ@%l’ﬂiﬁ*

l§]2\‘l'a’f5€ T PR IRE 2022 £ 5 0 26-27 P F; i Fh S edf b ok 2 \%w:ﬂz

BERZEM/BERERER RBCABFTEKE
BBl
> ??51 ERIR24/ N\ st B S MK By TR Bt | U R
~ - BEREETIA ?*E%E”@K%ﬁﬁz

...... i : FEhkEEBREIMNEREK
20220526 27§msjﬂ:,$‘,€7}<ﬁ”352¥ g{bﬁ@ﬁﬂ&%ﬁf‘ﬁ;}( (8RR AREH)

B3 #0§ % Mok 77 8 2022 £ 4 TR B A A ISR T L fEok A H

E o BRAEE

A 2 %ﬁ;ﬁmmggﬁg‘s‘ﬁ:gﬂ;}%?ﬁiﬁ-ﬁﬂ:,ﬁ/a‘.difﬁ"ﬁ:i\:
(SCHISM-FLOOD-2D) » # % £ E 4 5 28 kT e B IER f2 47 R DT B F %70

FH (WRF) o3t g % & & ¢ LAY (SWMM) & #cfd 4 T S8 (7 i~
5



112 4Ff%

170 UIERIER T E L F AR R 5 ?;rsg BACKTORERELS EFE A
BEFRFRIOFER e MR RIE o b e R R RIS E e 2 AR
ERERAKT URARAKR 24 PR T F L PR LEL RS

BEAEARF OB BRPHRAOPEFERE B R F kAR E
VLR e vk AT A R B SRECEFER D (Ferea g o b it e ARRN D
A o (EELE 2 05 R AR A kB g Sk
PR FERCT N E T TR IEE R R

peeh o I RN R OEE E R PR TR (CCTV) vkl i ¥

M2 B LA E S ko A SR D LSRR A2 A o Flet o

U S =R LRI RS SN R A T L R
FORTHEHAL AMAEDG T o
I~ ;{e@

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.

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.

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.

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

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.



