= 74 2 » , S N L’ AN
BFEWhEFPE R §F 2 BIp2 0k TP
= J:ll
!
A Drought Monitoring Model Integrating Satellite Remote Sensing

and Hydro-meteorological Data
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Abstract

Drought is an inevitable natural phenomenon that has extensive and profound
impacts on the environment, economy, and society. Due to the difficulty in determining
the onset and end of droughts, their severity is often used to gauge their impacts. Mild
droughts affect agricultural livelihoods and household water use, while severe droughts
threaten socio-economic development and public health safety. In the past 50 years,
Taiwan has experienced 18 severe droughts, leading to agricultural fallow and irrigation
suspension. In 2020, Taiwan recorded the first typhoon season in 56 years without a
single typhoon making landfall, and it was also the driest year in over 50 years, causing
water supply shortages across the island and necessitating water rationing and
suspension measures. With the intensification of climate variability, drought events are
becoming more frequent, but their occurrence or cessation often lacks clear
characteristics for definition and warning. Therefore, effectively predicting droughts
and proposing appropriate response measures have become important issues in water
resource management. This study proposes a method for drought monitoring that
integrates satellite imagery, utilizing five factors: precipitation, streamflow, reservoir
storage (standardized and percentile), and the Temperature-Vegetation Dryness Index
(TVDI). The factors of reservoir storage and streamflow are allocated based on the
proportion of water supply coverage of each reservoir. Additionally, to provide
consistent drought severity determination, this study introduces the equiprobability
method of uncertainty decision analysis to determine drought severity in spatial grids.
To further understand the drought severity at county and township levels, the study
references the Drought Severity and Coverage Index (DSCI) from the U.S. Drought
Monitor to estimate regional hydrological drought severity and sets scenarios to
determine the DSCI duration standards, verifying them against the actual signals
released by the Water Resources Agency.

Keywords: Remote Sensing » Drought Monitoring - Water Resources
Management > TVDI » Regional Hydrological Drought Severity

-431 -





