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Source:
Giorgi (2008)

Why do we need downscaling?
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Why do we need downscaling?

   Problems:
• GCM too coarse for local assessment
• GCM biases in climatology (spatially and 

temporally)
• Regional climate variability (topography, 

surface landscapes, coastlines)
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近地表氣溫變化 °C
RCP8.5

2081-2100
MAM 春
JJA 夏

SON 秋
DJF 冬

降雨變化 °C
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兩兩期TCCIP計畫所產製的統計降尺度資料
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High-impact and high-resolution climate information needed for:

• assessing environmental and societal relevant climate change impacts 
• developing adaptation strategies and mitigation efforts
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Focused	on	Rainfall	Related	Extreme	Indices
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Wet Get Wetter and the Dry Drier

IPCC AR5, 2013

RX5day

CDD
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Extreme events often has spatial scale dependence

Maraun et al. (2010)

TRMM
Rx1day
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New high-resolution (5km) 
gridded climate data over TaiwanAPHRODITE (0.25°)

Require long-term high-resolution observations 

翁叔平、楊承道
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RX1day from CMIP5 Historical Run 
with Original Model Resolution
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Original 

Final 

Result 

Statistical downscaling for daily data from 
CMIP5 models 
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Daily Data Bias Correction

Set Bin size: 5 samples  
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Model Range of Extremes Observation
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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

Aphrodite
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Wet-day Frequency (RR1) from CMIP5    
Historical Run Daily Downscaling Precipitation

Median

Aphrodite
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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)

TC
CIP
 

成果
發表

會



Summary and Concluding Remarks

• 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 for 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.

• 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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• 收集與運⽤用全球氣候模式資料與⾼高解析度觀測資料，發展將氣候模式所產
⽣生⽇日資料降尺度到台灣區域的⽅方法，並進⼀一步⽤用以計算極端天氣與氣候指
標以及機率分佈特性。

• 以觀測資料驗證CMIP5低解析氣候模式資料中所模擬的極端天氣與氣候指
標， 探究統計降尺度⽅方法細部調整對極端天氣與氣候指標模擬誤差修正與
未來來推估可能範圍的影響，比較不同氣候模式模擬結果表現與分佈範圍，
分析模式不確定性。 TC
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