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Developing Disaster Early Warning and Impact Technologies Using New Monitoring Information

FEB5FE(Wang H.-W.) ~ #RFRGA(Lin H.-H.) ~ EEPIZE(Cheng Y.-T.) =EZ(Hwang L.-R.)
%% 2 (Chen D.-R.) B3ZER(Liou J.-C.) T'H5(Yu Y.-C.)

B SE AR L

National Science and Technology Center for Disaster Reduction

R

MEE RSB E > HHEEM K REAE - B TIRIRCEERIRE S > RS
ZE AT FEE B Ry S T TR R BT BRI Al - BRI KB PR L i f 2% S B TR
4 RO RETER - WMD) EM - =4 ERELE NG - B S SRS K
FEFHRRERY » ARTFERY EZAZ LR ST E S20 R SR E 20y SCETHETA] - ey o EE R Sl
SEMTEAVETAG - A AR s VR SRR Al PRERHUS AR AR EEER, - FE LA o B e JE b
METT YNV E R - TERRZETHE T » FIl DLATSUE 0 B A B 745 B 1 04 B\ E e P
Pt - st E283 R B EVIEYIE F R 8T - IR e SR R R (FYITHE - 4K
SKERIER] > BE T /KEBUE KRS T KRGS - WSS A RBr SRS DEME
2 2586 H E3IDEYIHAY - WS DRI KaaEHE ML - MtafE /\SHE N GAE DS KHIRE
> B E ACERLER B AR T S AT - $HEHEZE (RN 2 S Ik B e = b
SEBENRREIR - DT ARESE I S BR ] B (K AR G [ -

BT ¢ OREEEERTAL - A KEEEE(S - tEE /SR

Abstract

Driven by the impacts of climate change, extreme weather events have become increasingly
frequent in Taiwan. To enhance disaster prevention and rescue capabilities, there is a critical need to
construct high-spatial-resolution, cross-disciplinary technologies for disaster early warning and
impact assessment. The National Science and Technology Center for Disaster Reduction (NCDR) has
actively developed disaster early warning systems, integrating weather forecasting, Internet of Things
(IoT) monitoring, 3D spatial information, and remote sensing imagery, demonstrating highly effective
cross-domain meteorological applications for disaster prevention.

The major technology of this research focuses on disaster early warning and impact
assessment for heavy rain and strong winds. For assessing the impact of short-duration strong winds
on buildings and agriculture, an Al-driven short-duration gust simulation technology is utilized to
rapidly obtain future wind speed data, thereby evaluating the damage impacts of strong winds on
high-risk, vulnerable buildings. In terms of agricultural early warning, the maximum wind speeds of
Beaufort scale 7 and 10 from Al data are set as risk warning thresholds. This enables crop hazard
impact assessments across 283 agricultural zones in Taiwan, providing strong-wind agricultural
warnings for specific townships and districts.

For flooding applications, the system integrates sewer and flood sensors to conduct inundated
area assessments. By combining 5-meter Digital Elevation Model (DEM) data with 5.86 million 3D
building models across Taiwan, a rapid flood extent estimation module was developed. Regarding the
disaster prevention application of FORMOSAT-8 remote sensing imagery, natural color and red-edge
band false-color composite technologies are employed. This allows for high-precision dynamic
change visualization for barrier lake monitoring and affected areas, facilitating a comprehensive
understanding of the barrier lake disaster's impact range and post-disaster recovery status.
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