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e Uncertdinties’in future
gas and aerosol

ertainties in global and
Qegional climate sensitivity,
due to differences in the
v way physical processes and

feedbacks are simulated in
Energy differe@odels
W,
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emanding to cover all the
ve uncertainty sources
ith dynamical downscaling

Figure 3— Schematic depiction o eps involved in the production of climat
change information usable for flapact assessment work via regionalizatio tho
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Uncertainty from Global Climate Models

S :@I B scenario

Summer precipitation change(%) with all IPCC AR4 model
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Global surface warming (°C)
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Statistical Downscaling
Wood et al. 2004, a

urer 2007
Statistical downscaling and bias
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Require long-term high-resolution observations
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Validation
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e 90th percentile of downscaled error estimate from bootstrapping
10, 20, or 30 out of 40 years data from present climate E C

e Typically less than 20% error with regional monthl)C more

than | mm/day (20 years s‘mp'e)
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CMIP3 Model Projected Future Change in Precipit 'G,(%)AI B
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CMIP3 Model Projected Future Change in Temperature (C) AIB
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CMIP5 Model Projected Future Change in Precipitationy(%) RCP85
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Taiwan Skm gridded rainfall better @syqjed

local rainfall characteri @
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CMIP3 Model Projected Future Change in Preci
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What is extreme! Change in probability of éxtremes
Preciptaton

pfml ous
clhimate

Probabddty of occurrence
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Statistical downscaling for the extr,

C Q

High resoluti served daily I analysis
regri& ypical mod% lution
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Deriving high-impact weather extremes at different
spatial resolutions using observational estimates

take RX1DAY form original d@ily dabs mean 66.466
1 1 1 1 [ 1 1 I 1 | 1 I 1 1

Annual maximum ¥ Uk - 77 ==
daily rainfall 2, ]
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Correct the Spatial Scale Dependence of high
weather extremes using observational esti

¢

Enhancing factor (%) from T42 to 0.25° resolution [

gn?aact
o
}{-P(T42)]/P(T42)

541.112

MM /1998—-2009 RX1DA
TR IR T SRR N ]

90N '

60E 90E 120E 150E 180

20 30 40 50 60 70 80 90 100

4))/T128x64%

-100-90 -80 -70 -60 -50 -40 -30 - 0
(T(0.25)-T(



Downscaled model ensemble mean RX|
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Extreme Indices

RX1DAY Highest one day precipitationjamount per time period

RX5DAY Highest five-day/precipitation amount per time period

R20MM

R50MM

RR1

SDII

CDD
CWD

Heavy precipitation days index per time period

Very heavysprecipitation days index per time period

Wetidays index per time period (RR>1mm)

Simple daily intensity index per time period (RR>1)

Consecutive drydays index per time period

Consecutive wel-days index per timegperiod

unit

mm/day

mm/day
day

day

day

mm/day

day
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CMIP3 Model Ensemble Mean
Projected Future Change in Extreme Climat é
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CMIP5 Model Ensemble Mean Gﬁ)(/

Projected Future Change in Extreme Climat ices (%)

m cdd cwd

414
L

SE 1206 121E
25N
24
>
23N
224 a
SE 120E 121E

MEE T2 TZETZE

1228
|
1




W‘Eﬁi 1:1 FIR HH

o HMAKRIZEBH » TEREIKUEIRE & Bz AERE
FERMPNEEN - 8B = S R 77 AR
H) Hb ——Bﬁﬁq nb%_%:

s HEE  ReERESSELRR ZHREREEEMENTTI -
BE2R _]H#E?@Lﬁbﬁliﬁ’lﬁ’]hnx,qs I HIBR il -

o HETIEREMEN LUERAEFIRESE KM - B AEmRm
ARERIETRIRHV (L HENS o

o HEIFTE oA REAIUIRH SRR RF (EE B HN
= g RSN R BEER > - SLE ERIPCCaR & FRAY] nniﬂ’ﬂﬁi‘%zﬁﬁﬁﬁ
—H % THEBERGRE - S aEEREEBT EHE
HIRR 5T -

. LlZ\fﬁ/J\IDE']% 15 £ DU IPCCHy & AT 58 AR IR AR TC BT i A HE 5
Ko I BERFBR RIEIR T O] fEY AR E S AR IR R
HARE !z?rE’J,T%TﬁEEIEE’JE‘t JEEBIRERIR BRI
B ELpEE T A -

m






