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Overview of IPCC AR
: Focusing on the comparison between CMIP3 & CMIP5



Anthropogenic Warming

Surface Temperature Change

® [t is “extremely likely” that human influence has been the dominant cause of
observed warming since the mid 20t century.

® The global mean surface temperature response simulated by CMIP3 and CMIP5
models is very similar, both in mean and variability.

® The range of temperature change across all scenarios is wider in CMIP5 than in CMIP3,
in response to emission scenarios.
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Spatial Distribution of T & P

CMIP3 vs. CMIP5 Projection (2080-2099)
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Hydrological Cycle Change

CMIP5 RCP8.5 Projection (ANN, 2081-2100)
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Climate Change Simulation over Korea
based on the ECHAM5-RegCM3 Model Chain



Necessity of Downscaling

L Global Climate Model: 100-400 km

A4

Dynamical Downscaling

L Regional Climate Model: 20-60km 1
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RegCM3 One-Way Double-Nested System

Model Configuration

> ICTP Regional Climate Model Ver. 3
> Resolution: Mother domain — 60km |/ Nested domain — 20km
> Physical parameterization

- MIT Emanuel Convection Scheme

- BATS Land Surface Scheme -

m .

> Initial & Boundary :
- ECHAM5 A1B(1.875)-IPCC AR4
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Experimental Design

Initial & Boundary Condition
IPCC SRES

» ECHAMS/MPI-OM A1B (1.875) | Scenarios
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Reliability of ECHAMS Projection

Inter-Model Variability

g Temperature

10 Precipitation
DJF

IPrecipi.(?ﬁ)

40
1971 1991 2011 2031 2051 2071 2091 1971 1991 2011 2031 2051 2071 2091
\% -
6 ear 10
4 - ’“20-
o g
a2 30
L%
g :
R 20 -
) A0
1971 1991 2011 2031 2051 2071 2091 1971 1991 2011 2031 2051 2071 2091
Year

Year

[17AO0GCMs Participating in the CMIP3 A1B projection]



Uncertainty in GCM Projections

JJA Precipitation Change (2071-2100 minus 1971-2000)
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» The reduced summer precipitation 6f ECHAMS contrasts With the verage of the 17-member

ensemble. However, when only the Tt&GCOMIEMNSIuding ECHAMS) with relatively high
resolution (1.875°) are used, the average of this 3-member ensemble is often negative.

» There is a large possibility of misinterpretation of precipitation change at the regional scale
from the coarse-grid GCM projections.



Temp. & Preci. Change

Mother domain simulation (2071-2100)

» The downscaled results generally follow the behavior of ECHAMS, but substantial
fine-scale details are found in the spatial pattern, and the change signal becomes more
enhanced at the local scale.
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Future Dryness

Precipitation - Evapotranspiration

» Moisture deficit = Evapotranspiration > Precipitation. (Negative sign)

» Water stress becomes more pronounced in the warmer climate due to enhanced

evaportranspiration.
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Temp. & Preci. Change
1
Long-term Trend & Variability

. Annual Mean Temperature
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v" Despite the fairly large differences in 30-year temporal evolution of annual mean
precipitation, change behaviors across various intensities in both Futl and Fut2

periods show a similar pattern and sign.

v An enhancement of relatively high intensity precipitation and a reduction of weak

Intensity precipitation are discernible.

v" Global warming enhances the hydroclimatic intensity, through increased high
intensity precipitation and reduced weak intensity precipitation.



Assessment of Drought

self-calibrated Palmer Drought Severity Index (PDSI)

® PDSI is the most prominent index of meteorological drought, which is
measured by cumulative effect of atmospheric moisture supply and
demand.

® PDSI incorporates both precipitation and temperature as inputs.

® Drought is shown in terms of a negative number. For example, PDSI < -
3 is severe drought.

’ Relative Departure of Moistur_

D = P - P*= P - (PE*+PR*+PRO*-PL¥)

[PE: Potential Evapotranspiration / PR: Potential Recharge /
PRO: Potential Runoff / PL: Potential Loss]

® The moisture departure, d, is the excess or shortage of precipitation
compared to the CAFEC (climatically appropriate for existing conditions).



Future Drought

< Long-term Trend on POSI

Temperature Precipitation
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Degree

Future Drought

The Effect of Detrended Temp. on PDSI Trend

Temperature (Detrended) Precipitation
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Take Home Message

Change of precipitation characteristics

® Global warming enhances the hydroclimatic intensity, through increased
heavy precipitation and reduced light precipitation.

® Change in the total mean precipitation does not necessarily mean that
drought will become more or less common.

’ Enhanced water stress due to temperature increase

® The increase of temperature enhances the evapotranspiration, and
hence the water stress becomes more pronounced in the warmer climate.

® Decreasing PDSI trend is primarily due to the increasing temperature
trend.

® However, the variation of drought is mainly determined by the variation of
precipitation.



Thank you for your attention!!



