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Why downscaling?
Concentration Scenarios
y v

AOGCM Projections

Regionalization

Figure 3— Schematic depiction of the steps involved in the production of climate Source:

change information usable for impact assessment work via regionalization methods GiOI’gi (2008)



Why downscaling!?

GCM (~300 km)
Precipitation October

Problems:

* GCM too coarse for local assessment

* GCM biases in climatology (spatially and
temporally)

* Regional climate variability (topography,
surface landscapes, coastlines)

28N

24N Observation (~5km)

OCT Precp(Climate)




Dynamical Downscaling

Climate Models

400 km

Regional models
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Statistical Downscaling
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Why statistical downscaling?

GHG Emission and
Concentration Scenarios

v v v

AOGCM Projections

Regionalization

y v v
/ Impacts \
l l | Energy

Ecosystems

Health

e Uncertainties in future
greenhouse gas and
aerosol emissions

e Uncertainties in global and
regional climate sensitivity,
due to differences in the
way physical processes and
feedbacks are simulated in
different models

Figure 3— Schematic depiction of the steps involved in the production of climate

change information usable for impact assessment work via regionalization methods

Source: Giorgi (2008)



Uncertainty from Global Climate Models

Summer precipitation change(%) with all IPCC AR4 models under AIB scenario
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Keep the uncertainty

e Uncertainties in future
greenhouse gas and
aerosol emissions

e Uncertainties in global and
regional climate sensitivity,
due to differences in the
way physical processes and
feedbacks are simulated in
different models

Probabilistic model future
climate projection for
individual scenarios



Statistical Downscaling

Wood et al. 2004, and Maurer 2007
Statistical downscaling and bias
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Require long-term high-resolution observations

APHRODITE (0.25°)
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Validation

* Bias corrected and downscaled of current climate using
APHRODITE rainfall analysis
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Model Median Future Change in Precipitation (%)
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Model Median Future Change in Precipitation (%)
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2070-2099 projected January precipitation change (%) in Taiwan
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* One can also focus
on area of interests
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Regional averages of temperature and precipitation projections

Temperature Response (deg C)

Precipitation Response (%)

Region [season|min | 10 [ 25 | 50 | 75 | 90 |max|min| 10 | 25 | 50 [ 75 [ 90 [max
DIF |19 (192127 (3.1]34|38(-44]|-29|(-20|-13| -3 | 7 | 33
Northern| MAM [ 1.7 | 1.8 22126293439 |-31(-24]|-14 -8 | 6 17 | 36
Taiwan JJA 1.7 1182227 (3.0]33(40]|-15(-12] -1 14 | 29 | 46 | 64
SON (1.6 182226 (3.1]133(38]-33[-25]-10| 8 |21 |28 | 34
DIF | 1819120263033 (3.7|-49|-33(-22]|-I5| 4| 6 | 22
Central [ MAM [ 1.6 | 18|21 2629|3338 |-36[-25|-16-10] 3 |7 | 41
Taiwan JA |18. (1822127 (30]32]|40(-I15] 13| 2 14 | 26 | 64 | 69
SON (1.6 |18. (22126 (3.0]133(3.7]-34(-23] -7 (11|25 | 31 | 45
DIF | 1.7 (1.7]120]125(29 32|34 |-47|-34(-22]|-13| 5| 5 8
Southern| MAM [ |51 1820|2528 |30 |3.6]|-4l|-26]-21|-14| -5 | 22| 34
Taiwan JJA 1.7 1 1.7 22252932 4 |-20(-19] 7 | 16| 26 | 69 | 76
SON (151 1.7 (211262931 (36]-28|21 ] -8 |13 ]25 | 36| 55
DIF | 181820263033 (3.7|-44|-31[-20]-12| -3 | 5 |7
Eastern | MAM | IS5 [ 1.8 121 2512833 |38(-37]-25(-18]-11 I 20 | 36
Taiwan JJA 1.7 | 1.7 12226293240 |-17]|-15| 3 15 | 26 | 57 | 64
SON (1.6 |18. |21 1263013237 |-30(-23|-10( 10| 23| 33 | 43




5km gridded rainfall from all available
(hundreds) rain gauges in Taiwan
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Taiwan Skm gridded rainfall better resolved
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Model Median Future Change in Precipitation (%)
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Model Median Future (2080-2099) Change in Precipitation (%)
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Model Median Future (2080-2099) Change in Temperature (°C)
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Summary and Concluding Remarks

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.

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

e Although the uncertainties can be more easily included with
statistical downscaling approach, one should aware about the
assumption, limitation and caveats of this type of climate
information regionalization tool:

- long-term high-resolution observation availability

- statistical relationship between model data and observation remains
valid for periods outside calibration period

- only limited area with local change passed statistical significance test



