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Presentation Notes
This procedure is a necessary step before evaluating the credibility of the downscaled climate scenarios,. 
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Introduction

Multi-model Averages and Assessed Ranges for Surface Warming
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According to the latest
: et Intergovernmental Panel on Climate
o 3 .7 Change (IPCC) assessment report, all
111 currently available global climate
i models agree that an increase in global
mean temperature of 1.1 «C t0 6.4 °C
will occur during the 21st century.
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Accurate projections of future regional-scale climates are needed to assess
the possible societal impacts of climate change.

L
=

In order to derive application models that assess changes in air pollution
and river charge on local scales, the high-resolution meteorological data
(< 10 km) embedded in evolving global warming scenarios should be
archived. - Down scaling by statistical methods or by nesting a regional
climate model.


Presenter
Presentation Notes
We agree that accurate projections of future..

Especially, in order to…


®)
Purpose

Generate high-resolution climate change data
for East Asia, centered over Korea, between the
present (1995) and the mid-21st century (2055)
using a multi-nested system.
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 We attempt to 


Experimental Setup

Model :

NCEP RSM (Juang et al. 1997)
NCAR WRE (Skamarock et al. 2008)

Global Data:
NCEP/DOE reanalysis (RA2) data:

for investigation of the RSM" s capability in reprod
the present climate
ECHAM5

for generation of climate change scenario

Period : 3 months (JJA)

“TUU
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Presentation Notes
A multi-nested downscailing system designed ..model that cover the Asian and Korean.

Advantage of the RSM for reproducing the large-scale features and the WRF in capturing the high-resolution details in a fine-mesh grid are the background of the current model setup with the RSM for the Asian continent and WRF for the korean continent.

In addition, scale-selective bias correction scheme proposed by 카나마루 앤 카나미추 was applied to the RSM 
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The Representative Year of the Present/Future Climate

Time series of precipitation anomalies over East Asia - \
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Presentation Notes
The year of 1995 was slected as a representative summer for the present climate, whearas the year., 2055. 

The future climate scenario chosen in this study is the A1B scenario, following the consensus of the RMIP project. 

It would be ideal to consider… loger period… RMIP phase 3 workshop

The fundamental evaluation of possible systematic biases is a prerequisite to produce a reliable scenario. 




Assessment of simulation accuracy for
reconstructing present (1995) climate

-Check the reproducibility of the EASM conditions in 1995.
-Evaluate the downscaled features forced by the ECHAM5 data.


Presenter
Presentation Notes
First of all, we will evaluate the capability of the RSM-WRF downscailng system to check the reproducibility of the EASM conditions in 1995 by comparing the simulated large-scale features and the deriving fields with the RA2 data.  

We will also evaluate the downscaled features forced by the ECHAM5 data against the RA2 derived downscaled climate in 1995.
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50-km RSM: 850-hPa winds and 500-hPa geopotential heights
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Presentation Notes
RA2: southwesterly low-level jet during the EASM, playing a role in transporting heat and moisture to the precipitation area. 

Two major large scale circulation at 500 hPa: subtropical high and mid-latitude East Asian trough 

RA2-b dy: similar wind pattern with the RA2 and anti-cyclonic circulation over the subtropical high. 500 hPa circulation is well reproduced. BUT lowering GHT!! Exggeration of meridional flow over the oceans of the east of Japan.

ECHAM5: Weakening of the LLJ and intensity of the subtropical high with anticyclonic circulation. Reduction of the meridional gradient of the heights over the oceans  weakened monsson activity    
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12-km (3-km) WRF: 850-hPa wind, qv, and 500-hPa geopotential heights
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Presentation Notes
12-km WRF: weakened monssonal flow with the ECHAM5. – consistent with the systematic bais of the 50-km RSM. 

Detailed features in wind and gph in response to complex orography over the Korean peninsula. 

3-km WRF: follows the features in the coarse model results. More detalied distribution of the geopotential height due to the city scale orographyic effect. ! 


9
Statistics for the RSM and 12-km WRF simulations

Wariahle Bias EMEE

Land Ocean Whole Land Ocean Whole
FAZ hdy
Surface ternpetature ( T-1.030-0.40) 1.19¢091%

Precipitation (mm day'™ 0.02(1.3) -088(-1.02)-0.54 (-001)  230(4.43) 1.63(2.20) 1.93(2.97)

ECHAM bdy

Surface ternpetature | T-1.89 (-0 46) 17 (0.99%
Precipitation (mm day ™ -0.25 (20,513 -0.73 (-2.51) -0.550-1.61)  285(3.43) 2000340 235341

S Simulations with the RA2 are in better agreement with the observation.
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Presentation Notes
Simulations with the RA2 data are in better agreement with the observation.
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Time series of the domain-averaged sea level pressure
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Errors inherent in the downscaled system are negligible in magnitude than those arising from the uncertainty in the global model simulation. 

Bias of the downscaled climate is routed in the error of the ECHAM5 climatology. 


Assessment of simulation accuracy for
reconstructing present (1995) climate

*We found that the RSM-WRF system can accurately reproduce
large scale features associated with the EASM and the associated
hydro-climate when it is nested by the RA2 data. In the case of the
present climate simulation from the ECHAMS5 data, monsoon
activity was weakened.

“*Simulations under high resolution showed consistent systematic
bias of the 50-km RSM with detailed features and evolution of
synoptic scale features was preserved.

- These aspects enable us to ascertain credibility of the
downscaled scenarios produced by the multi-nested system
designed in this study!!.
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Presentation Notes
Read the above sentences would be enough!


Future Climate Scenarios

- Changes in hydro-climate and monsoonal circulations
between the present and future summers
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Presentation Notes
In this part, I will show you the changes in hydo-climate and monsoonal circulations between the present and future summers.


50-km RSM: JJA (from June to August) precipitation
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The location of
major
precipitation
bands remains
unchanged.

The increase: over
much of the Asian
continent
including South
Korea and
Philippines
The decrease:
over Indian region,
North Korea,
Northern Japan,
Yangtze river
basin.
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CMAP: two major precipitation bands 1. one over the tropics . 2. over the EASM region. 

RSM : well reproduced BUT!! Exaggerated precipitation appears over the northeastern India and east of the 필리핀@@ EAST asia is also displaced northward.  rainfall deficit over Korea.

RSM_future: The location of major precipitation bands remains unchanged Yangtze river. 

 


50-km RSM: Changes in Basic Fields (2055-1995)
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Enhanced precipitation results in the lowering sea
level pressure.
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Presentation Notes
Increase in precipitatoin Lowering sea level pressure over the oceans with strengthened anti-cyclonic circulation south of Japan 

In association with high pressure anomaly, northerly flow anomalies are prodominent and weakening of LLJ over south china.



500 hPa increase due to the warming climate. And strengthened tropical high.

1-4 K increase 
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12-km WRF: Changes in Basic Fields (2055-1995)
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12-km WRF model SLP: lesser reduction in high altitude regions, which can not be resolved in a lower-resolution model. 

850: wind shows a convergent air in South “korea

T: more ailed regional features over land regions

Prec: the increase direction is same but much increase
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3-km WRF: Changes in Basic Fields (2055-1995)
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3-km WRF: similar with the 12-km WRF but with further detailed regional featues in response to the high-resolution orography.




Future Climate Scenarios

**Changes in summer monsoon circulations between 1995 and
2055 include the lowering sea level pressure and overall increase
of 500 hPa geopotential height , accompanied by a increase in

precipitation.

results show scenarios similar to those
in 50-km RSM simulation, but with further detailed regional
features in response to the high-resolution orography.

=2 /t /s not possible to validate the scenario at a city
scale, but we assume that the downscaled scenarios do not
suffer from a discernible systematic error.



Concluding Remarks

////%é have examined the possibil/ity of COﬁSfoCf/ﬂ;j;\\

cloud-resolving future summer climate change scenario
for the Korean peninsula using a multi—-nested

downscaling systenm.
 The dynamic frame of the RSM inherently suppress the

large—scale bias through the perturbation method as
well as the spectral nudging method; however, new
efforts need to be made toward the mathematical
refinement of lateral boundary conditions.

 Although this pilot study reveals the possibility of a
cloud-resolving scale scenario, our results should be
expanded with multi-year climatology for both present

and future climates.

< Alr-pollution assessments using the community multi-
scale air quality (CMAQ) model are currently being
nducted and will be reported soon,




Thanks for your attention!
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