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Physics Library for the  develop
processes They are also usefuJMA.

* A d i l d “ASUCA” i d
processes .They are also usefu
t t b d d t il d i* A new dynamical core named “ASUCA” is under test by users, and detailed inves
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* Due to the improvement of read2. Brief overview of ASUCA
2 1 Dynamical Core
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stage to evaluate for the real datvC stage to evaluate for the real dat

* RHS are terms of physical processes Coriolis compared with the results of JMA RHS are terms of physical processes, Coriolis ,  
Curvatures and terms arising due to the change of
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dx=2km and dt=20sec We havedensity by precipitation and physical processes. dx=2km and dt=20sec. We have
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* The flux form is used for mass conservation unstable cases since the beginn The flux form is used for mass conservation.
* The flux limiter function suggested by Koren (1993) is experiments. The flux limiter function suggested by Koren (1993) is
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* The simulation results are shownemployed for advection to keep monotonicity  The simulation results are shown

ith the res lt of JMA NHM and o* Vertical advection of qα are calculated from sum of with the result of JMA-NHM and o Vertical advection of qα are calculated from sum of
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* N li it tifi i l diff i* No explicit artificial diffusion. 4. Spectrum analysis
* Specifications of ASUCA  are shown in Table 1 in 

4. Spectrum analysis
* Spectra of horizontal velocity v ap

comparison with those of JMA-NHM
 Spectra of horizontal velocity v a
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2 2 System Design
from the simulation results of  AS

2.2 System Design are shown in Fig.3. 
* A kij-ordering  (vertical index is set as the innermost 
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* It has been confirmed that ASUCj g (

suffix) is adopted for computational efficiency on the
 It has been confirmed that ASUC

t bl ith t i l diff isuffix) is adopted for computational efficiency on the 
massive parallel multi core type computers

stable without numerical diffusion
massive parallel multi core type computers. needs a certain amount of  nume

ASUCA Ob JMAASUCA Obs. JMA-

Fig.2 MSLP and 3-h accumulated rain for the cases initialized at 03 UTC 21 SepteFig.2 MSLP and 3 h accumulated rain for  the cases initialized at 03 UTC 21 Septe
2011 (top) and 00 UTC 20 September 2011(bottom) (Left: ASUCA center: observ2011 (top) and 00 UTC 20 September 2011(bottom) . (Left: ASUCA, center: observ
i ht JMA NHM )right: JMA-NHM.).
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Fig.3 Spectra computed from ASUCA (left) and JMA-NHM(right). g p p ( ) ( g )
Spectrum at FT=0 (red) FT=9 w/o numerical diffusion (blue)Spectrum at FT=0 (red), FT=9 w/o numerical diffusion (blue),
FT=9 w/ numerical diffusion (green) and k^ 5/3 lines areFT=9 w/ numerical diffusion (green), and k^-5/3 lines are 
displayed.p y

5. Summaryy
* A new dynamical core is under developing A new dynamical core is under developing.
* Physical processes have been plugged in using the Physics* Physical processes have been plugged in, using the Physics 
Library.y

* Real data experiments are conducted to evaluate the performance Real data experiments are conducted to evaluate the performance
* Spectral analysis shows that we need no artificial diffusion Spectral analysis shows that  we need no artificial diffusion.
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