The Construction of Taiwan Rainfall Index(TRI)
and its Applications
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e This study constructs a Taiwan Rainfall Index (hereafter TRI),
the longest rainfall index in the Taiwan meteorological history.

e The TRl is based on the richest data from observational
stations in Taiwan.

 More than 1,000 stations are used including
observations during the Ching dynasty, the conventional
weather stations, the newly acquired Taiwan Rainfall Data
(TRD, from 51 different sources, including the major
contributors as the Water Resources Agency, Irrigation
Associations and Taiwan Power Company), and Central
Weather Bureau's automatic rainfall station data.
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The climatology of Taiwan rainfall
(TRD)

1897-2010 TAIWAN RAINFALL (mm)
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The climatology of Taiwan rainfall

1897-2010 TAIWAN RAINFALL (mm)




* The TRIs have daily and monthly versions with
standard time series (TRI-d and TRI-m) and
extended time series (TRI-dex and TRI-mex) .

 The longest index starts from 1885 and ends
in 2010. Similar to the well-known "All India
Monsoon Rainfall Index", the TRIs represent
the variations of Taiwan rainfalls and can be
used for many different research purposes.



The diagram for the processing of the Taiwan Rainfall Data (TRD)
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The locations of stations included in TRI-m and TRI-d
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The data period and total number used for TRI-m and TRI-d
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The locations for stations included in TRI-mex
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The data period used for TRI-mex

TRI-mex
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The data number used for TRI-mex
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The construction of TRI

 The TRIs are the rainfall time series remaining rainfall
properties in statistics with adjustment between
stations. In short, the index is the average of rainfall
amounts for each station divided by its own long-
term averaged climatology.

* Therefore, the sum of any kind of the TRIs for any
specific year will be closed to 1, and the value of TRIs
in any time step means its proportion to the
climatology yearly mean.



TRI-m, TRI-mex, TRI-d, TRI-dex

» Different TRIs have different bases for the long-term
averaged climatology when constructing the time
series. For example, the TRI-m and TRI-d have the
fixed long-term averaged climatology, i.e., 1961-
1990.

* |In order to get the longest time series as possible,
the TRI-mex and TRI-dex use all available
observations to create long-term averaged
climatology.

* By doing so, those stations have no completed data
observations in 1961-1990 can be included in the
time series.
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The interannual and inter-decadal variations
of the Taiwan rainfall in various seasons

TRI-m(gray)
TRI-mex(black)

21-y running mean
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The decadal variations of each natural season
based on the 21-y running averages of TRI-mex
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Using the TRI, the long-term rainfall
variability in Taiwan is studied. Results

{0 — E show that there were more rain in 1920-
1960s, less rain in 1960-1990s, and more
| S o rain again after mid-1990s (especially after

0.8 — e YEAR(TRI-m) —

FAA 2000) with respect to the long-term
so climatology.
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The decadal variations of spring and autumn rainfall
In Taiwan associated with the PDO.
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(1) the spring rain is highly
correlated with the Pacific
Decadal Oscillation

(2) the spring rain and autumn rain
are negatively correlated
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The decadal variations of rainfalls in Mei-yu
(May-June) and early summer season
(July-August) are related to the global
temperature change in which the long -term
warming trend is removed.
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SVETERTE 8 ( Taiwan Rainfall Index )
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