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Introduction

A Regional climate models (RCMs) are one-way nested limited-area models that are used to downscale low-
resolution atmospheric information, usually reanalyses or data simulated by general circulation model.
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- Technically one-way nesting is performed by imposing the GCM coupling fields at the lateral boundaries of the
limited area domain, which leads to an ill-posed problem for the partial differential equations of the RCM

- This could possibly lead to erroneous data propagating into the regional model. Such waves reflect and interfere
with shorter waves, distorting the circulation on regional scale.

A-As a solution, it has been proposed to relax large-scales inside the regional model towards driving fields. The so-
called spectral nudging method has been developed by Waldron et al. (1996), Kida et al. (1991) and later by von
Storch et al. (2000) and Biner et al. (2000).

- Nudging only the long waves allows the model to freely develop small-scale variability, and this maintains the
utility of the nested model technique as a climate downscaling tool.

A-As a drawback, the effect of small scales on the large-scale flow is greatly diminished, as the large scales are
constantly relaxed toward the external fields.
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Would provide unrealistic large-scale feedback influencing the distortion of regional solution ?
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- Precipitation improved by the nudging ?
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- The damping coefficient has a value of 0.9 which does not vary with height, which differs from other
spectral nudging method.
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allowed in the regional
del.

Spectral nudging NoSSBC / SSBC (Kanamitsu et al. 2009)

- The critical scale is set to the physical scale 1000 km, and consequently the critical wavenumber m,
and n, vary with domain size and model resolution.

2) Area averaged-perturbation is corrected for T (T correction).
 Spectral nudging is
stipulated not only at
the lateral boundaries
but also in the model
interior.
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3) The surface pressure perturbation correction s calculated from the hydrostatic equation with the
surface elevation difference between the reanalysis and the regional model topography and area mean

-> How the precipitation processes modulated by the nudging ? \

temperature. (sfc P correction).
)\ temperature. )

-> How physics sensitivity within the nudging ?

Impact of large-scale nudging

on precipitation : Time-series over WNP region
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Summary & Conclusion

— *In single case, . Although large-scale nudging
gatively to si of precipitation in single case, the large scale correction
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certainly helps to improve the simulation of precipitation in terms of interannual variability as

Is precipitation
improved by the

i shown in previous study (Kanamitsu et al. 2009).
. for negative effect is that it is dependent on g
How the! itation or local i

= While a complete understanding of devious effect of spectral nudging has not yet been
achieved, one of the comforting results of this investigation seems to be a clue to identify
potential undesirable side effects brought by the use of large-scale nudging.
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Fractional change of precipitation
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w Over land...
w The 1 245 with the SSBC method produce much more spatial variability than NoSSBC between 240 and 700 km range.
o For the CCVI run, the fractional change does not exceed zero for scales shorter than about 1000 k.

The k=2 wiith the SSBC remains near zero for all scales.
The

produces extremely high spatial variability in all length scales compared to the NoSSBC run

Over the oceans.
‘exp. except for the CCM run simulate lower povier than the NSSEC in most wavelength regimes.

Summary & Conclusion . . . . ...

How physics. seﬂ.ﬂ the nudging ?

v This study assesses the sensitivity of regional climate model to the choice of cumulus

parameterization scheme and the influence of adopting the SSBC method on the modeling of
summer precipitation over East Asia.

The internal spectral nudging is capable of providing the model with reliable states of these
crucial large-scale systems, therefore enables the regional model with a more reasonable
background for resolving precipitation.

= The spectral nudging technique

to convective
parameterization schemes.
v Compared to experiments without the SSBC, individual experiment with the SSBC shows
different added information in four convection scheme over land, whereas the spatial
variability is decreased by using the large-scale nudging over the ocean because of less
precipitation over western north Pacific.

= Note that
in improvement in simulation of precipitation.

, which results

= As aresult,
v Large-scale errors in the regional domain interact with the small-scale and distort variability

in fields of precipitation, which is removed by large-scale error correction.
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