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ABSTRACT

The impact of global climate change in recent years has led to changes in rainfall

patterns, resulting in uneven rainfall distribution and the birth of polarized rainfalls.

Taiwan is a region located in a subtropical climate zone and one that is characterized by
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distinct wet and dry seasons; such a characteristic has created a comparatively more
severe polarized rainfall situation in which streamflow is drastically influenced by
amount of rainfall. This has created considerable differences in streamflow between wet
and dry seasons and instances of hydrological droughts are prevalent. Therefore, to
effectively manage the increasingly scarce water resources, streamflow characteristics
during dry seasons must be explored and assessed. In this study, streamflow characteristics
of the Northern region of Taiwan were analyzed using the streamflow drought index (SDI)
and the Markov chains, in which results showed that 2002 marked the turning point from
which the severity of droughts increased in both the Lanyang River and Yilan River

basins; in 2002, the severity of wet condition in the Lanyang River basin increased,

droughts, the 3-month (Nov. to Jan.) and 6-month (Nov. to Apr.) analysis results may be
used to show the drought characteristics. A drought probability analysis made using the
Markov chains indicated that the probability of dry and wet conditions in the Lanyang
River basin are all higher than that of the Yilan River basin. In particular, during dry
seasons (from Nov. to Apr.), the likelihood of the Lanyang River basin to experience
severe droughts is 20.6%, whereas that of the Yilan River basin is 3.4%. This study also
found that the short-term probability, severity, and frequency of dry and wet conditions

may be analyzed using the Markov chains, and that the said results can be used to predict

%
whereas the severity of droughts in the Yilan River basin increased. When investigating §

the severity and probability of long-term dry and wet conditions.

Keywords: SDI, Markov chains, Hydrological drought, Drought prediction.
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728 1 ()RS IEZ S (meteorological drought) :
fRAE— Wi - il — BRI R E AN R 2 B
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(Nalbantis, 2008) 525 #E4l, 7Kk SCHEAE (Standardized
Hydrological Index, SHI) (Sharma and Panu, 2010)
F o Mo ERSEIEZ R FEEREA - (YIS kTS
#&(Crop Moisture Index, CMI) (Palmer, 1968) 5z 5
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0 0.00 0.00 0.00 0.80 1.00 0.00 0.00
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