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Abstract

With the increasing frequency of extreme weather events, high-spatiotemporal-resolution meteorological
information has emerged as a core driver of government disaster prevention and decision-making chains. This study
adopts a service-value-chain perspective to systematically evaluate the practical application benefits of the Central
Weather Administration’s “Quantitative Precipitation Estimation and Segregation Using Multiple Sensors Plus”
(QPEPIus) system across Taiwan's public transportation and disaster waming sectors. Addressing the challenge that most
meteorological services lack explicit market prices, we employ ex-post evaluation and hypothetical scenario contingent
valuation methods. By integrating an international disaster-mitigation efficiency coefficient, an expert-surveyed
meteorological contribution rate, and the Value of Statistical Life (VSL) derived from government transportation
authorities, we convert diverse qualitative disaster prevention contributions into concrete, monetized socioeconomic
benefits.

The cost-benefit analysis (CBA) indicates that the annualized resources allocated to sustain QPEPlus operation and
maintenance costs are efficiently translated into substantial socioeconomic benefits across various application sectors. In
practical disaster prevention applications, the Maritime and Port Bureau leverages the marine wind and wave gridded
warning information provided by QPEPlus to significantly shorten operational response time and initiate early
risk-evading measures, thereby effectively reducing the empirical risks of vessel grounding and sinking. The Bureau of
Highways utilizes kilometer-by-kilometer rainfall monitoring data to instantly trigger precautionary road and bridge
closures as well as equipment evacuation, ensuring the safety of road users. The Civil Aeronautics Administration
implements high-spatiotemporal-resolution precipitation data alongside lightning monitoring and forecasting resources to
optimize flight route planning and mitigate ground handling operational hazards. Regarding national-level disaster
prevention applications executed by police, firefighters, and local governments, the real-time rainfall trend insights gained
from the radar echo and lightning monitoring functions of QPEPlus serve as crucial determinants for manpower
deployment, disaster hazard notifications, and precautionary community evacuations, consequently lowering public
casualty risks associated with debris flows, floods, or sudden river surges. Evaluated by the benefit-cost ratio (BCR), the
return on risk-evading investments across various transportation sectors ranges from 1.29 to 26.60. Furthermore, within
the national disaster prevention framework combining police, firefighters, and local governments, the maximum BCR
reaches as high as 247.81 due to its prominent capability to accelerate alert dissemination and implement preemptive
deployments.

Spanning from transportation to national-level waming benefits, the benefit-cost ratios across various agencies
generally range from several-fold to several-hundred-fold. These empirical findings not only align with the evaluation
results of mature international early warning systems but also substantiate that public investments in meteorological
technologies can be effectively converted into tangible, quantifiable social value, thereby proving that such investments

serve as an essential comerstone supporting disaster risk management.
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