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Abstract

For the assessment of climate change impact and adaptation, the regional future
projection of temperature and precipitation information is far more important than the
global mean climate change. For the future climate change projection, the main tools
are the climate model participated in the 4th assessment report of the
Intergovernmental Panel on Climate Change. But the spatial resolutions of climate
models are relatively low and can’t provide the detailed local climate change
information. Either dynamical or statistical downscaling method is needed to provide
further regional details. Nevertheless, the local future climate projections still retain
the uncertainty from the original model differences or regional natural variability.
Further the potential error from downscaling methodology can also affect the estimate
of possible range of future climate change.

The proposed work is based on the statistical downscaling of global climate
model projection to estimate the likelihood of future climate change projection for
Taiwan in probabilistic format. Due to the uncertainty of climate change projection
from model differences, natural variability, and downscaling method, the probabilistic
distribution is an objective way to reveal the current scientific understanding and
limitation of simulation data. Both public and private sections should be aware of the
nature of future climate change projection information and properly use them for
planning, decision making with risk assessment in mind. The future projected changes
in the drought condition are used as an example for further applications. The project
invited expert to lecture and demonstrate the impact of climate change on regional
surface wind, wave height, and safety of navigation near Taiwan as another example
for linkage between the regional climate change information and impact assessment

capacity building.
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Average
MAM JIA SON DJF

Taiwan 1.02 1.08 1.05 1.12
North 1.04 1.06 1.06 1.16
Taiwan
Central 1.02|  1.09] 1.05| 1.13
Taiwan

South 1.01 1.09 1.04 1.08
Taiwan

East 1.02 1.07 1.05 1.12
Taiwan
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MAM JIA SON DIJF
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Average
MAM JJA SON DJF

Taiwan -5.64 5.79 4.83 -3.21

North 1 03| 5.39] 259 -3.04
Taiwan
Central | ¢ 35 56| 491 -3.53
Taiwan

South | 2 ea]l  s96| 7.8 -3.17
Taiwan

Fast 565 621 477 -3.00
Taiwan
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MAM JJIA SON DJF
Taiwan -7.27 15.88 7.34] -13.02
North
ort 4.79| 14.47| 507 -115
Taiwan
Central 1 e 91| 164 7.67| -13.95
Taiwan
South - 19.11| 16.96] 9.78| -14.11
Taiwan
E
ast 7.43] 15.75| 6.98] -12.59
Taiwan
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Maximum
MAM JIA SON DIJF

Taiwan 151 156 155 1.73
North 155 154 1.61 1.8
Taiwan
Central 15| 157 153] 179
Taiwan

South 1.48 1.59 1.51 1.58
Taiwan

Fast 151] 155 1.51 1.7
Taiwan
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Median
MAM JIA SON DJF

Taiwan 1.0l 1.07 1.01 1.13
North 1.02 1.06 1.03 1.17
Taiwan

central 1.0 1.08 1.02 1.12
Taiwan

south 0.99 1.07 0.99 1.08
Taiwan

Fast 1.0l  1.06 1.0l 1.2
Taiwan

% 7. 2020-2039MAM ~ JJA ~ SON ~ DJF T 328 & i i S & ~
SHEAET N DY N SHEE NS LA e

Minimum
MAM JIA SON DJF

Taiwan 0.52 0.53 0.57 0.47
North 0.52 os| o058 0.8
Taiwan
Central 052 o054 o057 0.9
Taiwan

South 05| o059] o056 0.4
Taiwan

Fast 052 0.53 06| 0.44
Taiwan

% 8. 2020-2039MAM ~ JJA ~ SON ~ DJF T35 & § i3 % 1 5% ~
SIS SRR I SR N S LItk ] o
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Maximum
MAM JIA SON DJF

Taiwan 3.8 4.0 3.7  3.65
North 3.92] 3.99| 3.76 3.8
Taiwan
Central 3.77 4.0 3.68 3.67
Taiwan

South 3.63| 3.98] 361| 3.42
Taiwan

Fast 3.83|  4.04] 3.71| 3.65
Taiwan

# 9: 2080-2099 MAM ~ JJA ~ SON ~ DJF L 328 & # ig %1 54 ~
cEAIR S DY R S IR DA IR S B o

Median
MAM JIA SON DJF

Taiwan 2.54 2.65 2.6 2.6
North 26| 271 26|  2.69
Taiwan
central 2.55 2.7 2.61 2.61
Taiwan

south 2.45 2.52 2.57 2.48
Taiwan

East 254  2.64 2.6 2.6
Taiwan

4 10: 2080-2099 MAM ~ JJA ~ SON ~ DIF T35 B § % & 1 5 4 -
TR L AN X ELEE TR o

Minimum
MAM JIA SON DIJF

Taiwan 158  1.72] 157 1.8
North 167 1.74 16| 1.88
Taiwan
Central 1.64 18] 157 1.4
Taiwan

South 1.46| 1.71 154 1.67
Taiwan

Fast 151] 168 156] 1.76
Taiwan

% 11: 2080-2099 MAM ~ JJA ~ SON ~DJF T 328 & 5 % i 5%~
AN S IR SR IR DA E .
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MAM Maximurm SOMN Maximurm
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TN 24M
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B 31: 2020-2039 MAM ~JJA ~SON ~DJF S8 A § iz % 24 B s L B - H 2% -

Maximum
MAM JIA SON DIJF
Taiwan | 25.82| 24.75] 35.75| 26.38
North 24.41| 24.96| 32.66| 24.11
Taiwan
central | 50 61| 24.78| 37.87| 2834
Taiwan
South ) 54740 25.25] 39.04] 27.88
Taiwan
Fast 25.48| 24.04 33.6| 25.27
Taiwan

# 12: 2020-2039 MAM ~ JJA ~ SON ~ DJF "% & 5 i % 1 5% -
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MAM Maximurm SOMN Maximurm
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Maximum
MAM JIA SON DJF

Taiwan | 36.92 68.2| 43.89| 20.05
North 1 35 94| 64.44] 33.73] 331
Taiwan

central | 11 45| e68.91| 4455 22.19
Taiwan

South 34.09| 76.15| 54.65 7.59
Taiwan

East 36.06 63.7| 43.21| 16.65
Taiwan
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% 14 5 2020-2039 #w FH B S 2 SB, P a3 s AMe RS E
%@&Jmﬂaw,mﬁr@%a&~ g% %% -30.85% - % % -18.83% - #
% %-2118% > * % %-34.99% - 2080-2099 & 11 4 15 #t7% o w F L@ A o] B
% %% -3598% > § % 5-16.69% » # % %-31.43% > * % % -45.81% -

Minimum
MAM JIA SON DJF

Taiwan | -30.85| -18.83| -21.18] -34.99
North 1 »6.36] -16.22] -17.57| -34.28
Taiwan
central | 55 42| -19.79| -20.95| -36.74
Taiwan

South 1 35 87| -21.57| -25.14| -34.25
Taiwan

Fast 1 3702 -17.9] -21.28| -34.64
Taiwan

# 14: 2020-2039 MAM -~ JJA ~ SON ~ DJF " & 5 i %1 5% -
AR S LY IR S IR DA IR E o

Minimum
MAM JIA SON DJF

Taiwan | -35.98| -16.69| -31.43| -45.81
North -30.85| -14.75| -33.42| -44.27
Taiwan
central 1 35 76| -14.62| -33.89| -23.69
Taiwan

South 1 40.88| -20.43| -28.37| -16.54
Taiwan

East -36.68| -17.14| -29.87| -43.77
Taiwan

# 15: 2080-2099 MAM -~ JJA ~ SON ~ DJF "% & § iz % it 5% ~
CAANIR S S RN S 0 DA IR B o
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EACRIE TERFRREE AN a2 P EY o 4
%3 - & i ¥ & 4, 5 (Standardized Precipitation Index, SPI) VR i T
PRARE-RBFEFF EREFE T 205 805486 X9 6)3 P > McKee
etal. (1993)4 ! SPI p& » %% SPI Bt R L dc Az EL > @ § A SPlLE ]
3-1.0 t I E e SPI BP0 L - B % T 2 B o McKee I PF iz SPI
Eehge Bl TRk R fi(drought mtensﬂy)ér—i& 17 -

# 17.SPl E¥t sz it % ¥ &

SPI P A #HE® 5 (%)
01t0-0.99 i 34.1
-1.00 to -1.49 v RiCH 9.2
-1.50 to -1.99 FEicH 4.4
-2 or less e dT 2.3

4L kR : McKee, T.B., Doesken, N.J. and Kleist, J., 1993,

@ 39 5 41* APHRODITE Mrzhaxzﬁ’“ KEE-KE SPL R &% o d BF
45 1980~1999 & F > % HHF A fcE E 293 7 A2 £ ¢ % SPI(6month) -
—?—! ¢ 1991 &3 4 chigF E 2 Wﬁ@c‘v@jﬁg;{'l-gjzﬁ s AN P AT G TRk

CREFARE B R EFELF o (ANF UEEATREATE R £
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APE VRO 24 B F FH N R AR ORI 2 T A i 5 S ek
F2IMBFCE BRI UL TR T 2k i BB Ao 4 18 H1oF o
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total
starttime | endtime | duration | severity | intensity
47 51 4 -1.85977 | -0.46494
71 74 3 -0.71711 | -0.23904
86 89 3 -4.20466 | -1.40155
109 113 4 -7.10468 | -1.77617
131 137 6 -7.56344 | -1.26057
155 161 6 -2.92609 | -0.48768
167 170 3 -1.45527 | -0.48509
191 197 6 -5.39126 | -0.89854
205 209 4 -1.34027 | -0.33507
215 218 3 -2.43761 | -0.81254
230 233 3 -0.97243 | -0.32414
2.947368 | -2.07819 | -0.58134
719, FLRRHEkDicEF 254
total

start time | endtime | duration | severity [ intensity
47 51 4 -3.0512 | -0.7628
71 75 4 -1.45084 | -0.36271
86 89 3 -4.07793 | -1.35931
108 113 5 -7.03597 | -1.40719
131 137 6 -7.25014 | -1.20836
155 161 6 -2.49318 | -0.41553
167 170 3 -1.21495 | -0.40498
179 182 3 -1.41191 | -0.47064

191 197 6 -4.836 -0.806
206 209 3 -2.0472 | -0.6824
215 218 3 -2.80886 | -0.93629
3.235294 | -2.37144 | -0.60848

4 20. GFDL_CM2_1 & k#ic% % it 5] 4 (A1B T & %)
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B4l (a) R4 §F e FARAZoas G Hixg ot >z (b) & AIB AR EFHR
T F S AR kA F G TIONFAFRHE S A A G (Morietal, 2010) -
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BUATRE B M T EOEh 2 S BEGLH S P S By R
Pid I“’*Kq-\_i 2N T]}ﬁi;g WA FRTER A RS {ﬁ}»"‘ b & #58 (>64knot)
SRS NS LIEESE R w
oo FRLE T EREAAE A R I rvemged Top 10
% ReE it §izY grc®olori etal. =
(2010002 % i3 47 & § B aes |
BATE TR AR E TSR FE R
FoAKAI AL TEMER ] D 5
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il B 2 ] e
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