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Background I 

 Precipitation Change Projection 
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 Necessity of High Resolution Modeling 
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RegCM3 one-way double-nested system 
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Trend Analysis  



Expected Conclusion 

 What can we expect ? 

Heat Wave 

Precipitation Intensity 



Expected Conclusion 

Enhancement of high intensity  precip. 

Significant  increase of  temperature    

Global W
arming Increase of potential evapotranspiration 

Pronounced water stress 

More favorable dryness condition 



Expected Conclusion 



RegCM3 double-nested system 

Model Configuration 

  RegCM3 one-way double-nested system   

  RegCM3 (Regional Climate Model Ver.3) 
  Resolution 
   : Mother domain – 60 km  
   : Nested domain – 20 km 
  Integration Period 
   : [Reference Scenario] 1971 - 2000 (30yr) 
   : [Future Scenario] 2000 – 2100 (100yr)  
  Initial & Boundary Condition 
   : ECHAM5/MPI-OM  A1B (1.875)    
  Physics parameterization  
   : Cumulus – MIT Emanuel (1991) 
   : Radiation – CCM3 (Kiehl et al. 1996) 
   : PBL – Nonlocal vertical diffusion scheme of Holtslag et al. (1990) 



Verification Strategy 

  Station data (57 points)  
  : 1973-2004, 30yr 

  NCEP/NCAR Reanalysis : 1979-2003, 25yr 
  CRU Temperature & Precipitation : 1971-2000, 30yr 

Mother Domain Mother Domain 

Nested Domain 



Mother domain simulation 

  By comparison of the global observations with the mother domain sim
ulation during the reference period (1971-2000), the model reasonably rep
roduces the mean climatology of the temperature and precipitation as wel
l as large scale circulation, in terms of seasonal variation and spatial distr
ibution.     
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Temp. & Precip. Change  

Temp. [DJF] Temp. [JJA]  Temp. [ANN] 

Precip. [DJF] Precip. [JJA] Precip. [ANN] 

Mother Domain Future change=Fut.(2071-2100)-Ref.(1971-2000) 



Temp. & Precip. Change  

Temp. [DJF] Temp. [JJA]  Temp. [ANN] 

Precip. [DJF] Precip. [JJA] Precip. [ANN] 

Future change=Fut.(2071-2100)-Ref.(1971-2000) 

8.2% 6.6% 4.2% 



Moisture Budget Change 

P-PET [DJF] P-PET  [JJA] P-PET [ANN] 

Mother Domain Change of (Precip. – Potential Evapotranspiration)   



Nested domain simulation 
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Trend of Temp. & Preci. & PDSI 
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Precip. Distribution Change 

[JJA]  [DJF]  

Mother Domain Daily Precipitation Intensity vs. Amount  



Precipitation-based Extreme  

Mother Domain Intensity & Frequency of Heavy Precip. 

Greatest 1-day total precip. [PX1D] No. of precip.days above 80 mm [PN80] 



Trend of Temp. & Preci. & PDSI 

Temperature  Precipitation 
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Statistical Significance 

Spatial Pattern of PDSI Trend 

 OBS    Reference [1971-2000]  Future [2001-2100] 



Effect of Temperature on Drought 

Temperature (Detrended) Precipitation 



Summary 

Changes in Temp. & Precip. 

Changes in Future Dryness 



    Thank you for your attention!!! 
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PDSI Calculation 

Relative departure of moisture 

D = P – P*= P - (ET*+R*+RO*-L*) 


