














Extreme events often has spatial scale dependence
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RX1day from CMIP5 Historical Run
with Original Model Resolution
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Statistical downscaling for daily data from
CMIP5 models

X resolution : 1.125°~ 3.75°
Y resolution : 0.9375° ~ 3°

Bias Correction
. CMIP5 Model = =
Spatial Downscale Original
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Daily Data Bias Correction
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+«—— Model Range of Extremes — Observation

AEE4E|  Min 10th % | 25th% | Median | 75th % | 90th % Max Mean |aphrodite] E{I

nBday | 2382 254.3 2706 293.2 2l 859.6 384.1 297.0 253.9 mm

sdlii 11.0 11.5 11.8 12.1 12.4 12.8 13.3 12.1 11.9 mm
rlOmm 36.8 39,5 40.3 41.3 42.4 43.5 45.2 41.4 38.7 day
r20mm 18.5 19.7 20.3 21.0 21.8 22.6 23.8 21.1 19.6 day
rS0mm 4.7 5.2 5.5 5.9 .2 h.7 7.4 6.0 5.3 dlay
r80mm 1.5 21 PN 2.5 2.8 = | 3.6 2.5 2.2 day

rA5pTOT | 5721 598.1 610.9 628.3 6£6.1 662.5 691.5 629.3 610.4 mm
rA9pTOT | 256.5 281.2 300.4 324.0 353.9 386.1 440.2 330.3 338.5 mm

prepTOT | 1475.4 | 1529.9 | 15729 | 1613.6 | 1666.2 | 1726.7 | 18023 | 1622.3 | 1508.0 |




RX1day from CMIP5 Historical Run
with Original Model Resolution
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RX1day from CMIP5 Historical Run
spatially interpolate to 0.25° Resolution
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RX1day from CMIP5 Historical Run
Daily Downscaling Precipitation
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Wet-day Frequency (RR1) from CMIP5
Historical Run Daily Downscaling Precipitation
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Wet-day Frequency (RR1) from CMIP5
Historical Run Daily Downscaling Precipitation
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Projected multi-model ensemble mean future changes
(%) in 11 rainfall related extremes indices from CMIP5
downscaling daily precipitation with different scenarios
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Projected future changes (%) in RX1day from CMIP5
models under RCP8.5 scenarios (Uncertainty)
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Uncertainty range of projected future Taiwan area
averaged changes (%) in 11 rainfall related extreme

indices from CMIP5 models under 4 different RCP

scenarios (Uncertainty)
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Summary and Concluding Remarks

e Large resources are needed for dealing with all the uncertainties
using dynamical downscaling approach. Statistical approach is a
relatively simple and cheap alternative.

 Statistical downscaling methods\foer both monthly and daily
climate data have been-applied’to CMIP data archive to derive
high-resolution regional, data for impact and adaptation studies
based on high-resolution observation.

e Must consider the other major uncertainties (emission scenario,
model, etc.) regarding future climate in addition to downscaling
to local scale. Probabilistic projection better represent the
uncertainty.
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