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A Modified Standardized Precipitation Index (MSPI) and Its Application
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Abstract

This study proposes a modified standardized precipitation index (MSPI) which was developed to
make up for the weakness of the SPl. Both MSPI and SPI are applied to the monthly rainfall at the
Seoul station for the drought analysis. The MSPI proposed is nothing but the SPI for the normalized
monthly rainfall, that is, an extra step for normalizing the monthly rainfall is included before driving
the SPI. Thus, the MSPI has a structure to transfer the relative amount of rainfall to the next
months, but the SPI the absolute amount of rainfall. The monthly rainfall data at the Seoul station
used in this study are those collected from 1777 to 1996. The rainfall data collected before and after
the long dry period around 1900 were also analyzed separately for the comparison. The results derived
are as follows: (1) The MSPI was found to be more practical compared to the SPI. This was assured
by comparing the analysis results of the data including and excluding the long dry period around
1900. (2) The MSPI is found to be less sensitive than the SPI to the extreme rainfall events. For the
MSPI, the occurrence probabilities of moderate drought before and after the long dry period are
similar, but those for the extreme drought becomes slightly decreased after the long dry period (from
about 18 years of return period before the long dry period to the 16 years after the long dry period).
However, the duration becomes longer after the long dry period (the duration for the extreme drought
has been increased from 2 to 2.5 months after the long dry period). This results can also be
compared with a rather unreasonable result derived by applying the SPI (for the extreme drought the
return period has been decreased to be from 25 to 10 years after the long dry period, on the other
hand the duration has been increased from 1.5 months to 3.5 months). So, we may conclude that the
MSPI is more practical for the drought analysis that the SPL
Keywords - Standardized Precipitation Index, MSPI, Drought, Returm Period, Duration, Poisson Process
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