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mpirical ode .ecomposition, EMD
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Shifting process EMD

data—m;=h; data—-IMF, =r,

h(k_l)— m, = h, Fn-y — IMF, =1,

h, = IMF, r, =trend

N: data number




nsemble mpiricall ode ecomposition, EEMD
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nsemble mpiricall ode ecomposition, EEMD

Hualien DIF—temperatura (0.5, 100.10,50%
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Hengchun yearly-temperature Significance of IMFs (0.15,1000,10)
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Flow Chart

REFHREen

I RREBELYE NRGRERE e

BB EN R
EMD

Y

g IMF

K

IMF,

~IME, .7

i ki i

(=l

Y

IME, , IME,, - IME, , 7

IMF,, IMF, , -+ IMF, , r

log-E ,Energy of the IMF(log)

E#50XEEMDA {5 5 % 5 - B
Y Wk F JRIF 1T S 4 » b T ehY ok
B IR  FF B ORGS0 B
RN R RIRTRARE AR

f]* EEMDA 4% o

c=0.1

Hualien DJF-temperature Significance of IMFs (0.1,100,10,50)
0 : : - : B ;

—— 90% significance
——95% significance
——99% significance

-1 0 1

! | i
2 3 4 5 6
Log-T ,Period of the IMF(log)

=05

Hualien DJF-temperature Significance of IMFs (0.5,100,10,50)
0 . . . :

log-E ,Energy of the IMF(log)




Data and Method
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Tailwan Annual Mean Temperature
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Taiwan Mean Temperature — EEMD & Linear
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EEMD IMF1~5 period ~ Temperature

DJF Year
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Taiwan Precipitation - EEMD & Linear
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Introduction

&€ The total annual rainfall in Taiwan does not show clear
Increasing or decreasing trends during the past century.

&€ The past 100 years showed the annual number of rainy days
nas decreased significantly.
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» Has the extremelly prolonged dry spelis become more
frequent iin the warming climate ?



Analysis Procedure

B Define the extremely prolonged dry spells at a station on
daily basis.

e Apply a sliding 90-day window to the daily precipitation data of
1951-2010 (N=60) and count the lengths of the dry spells within
the 90-day window.

e Establish the 60-year dry-spell database with the date
representing the last day of the 90-day window.

e The probability distribution of the dry spells with the length (DS)
from 1 to 90 days can be plotted.

e A dry-spell threshold (DS99) of the extremely prolonged dry spells
are defined as the exceedance probability of the threshold is less
than 1%. e

Frequency




An example of the extremely prolonged dry spells
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Design daily dry(spell index

» represent the extremity of the overall dry spells in Taiwan

DSidx =the total number of stations that show
extremely prolonged dry spells
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Sum of DSidx Sliding Every 11 Years

: 1911-2011 90 days exireme dry spell index sliding every 11 years (DS99) - 6 stations
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Five Levels Dry Spell Extremity — DSidx_11yr

1011 1911-2011 90 days DSidx level sliding every 11 years (DS99) - 6 stations
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More and Less Dry Spells Extremes — Winter
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More and Less Dry Spells Extremes — Summer
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