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U Dynamical downscaling became more popular in the
last decade due to the improvements in the nesting
approaches used in regional models to downscale the
global analyses.

UIn contrast to the statistical downscaling, the regional
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C The ECPC-Regional Spectral Model (RSM) Is a
hyrdarao sptraltdccy, persiemivtinl veaiecq U a
pr-essureo “ordlsihgmaoc as ver

Cln-the ECPCOs 'system, regi
share most of their codes.

C The new ECPC-RSM is coupled to an updated
version of the 4-layer Noah Land-Surface Model (Noah
LSM,; Mltchell et al. 2004) and also includes the Scale-
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Ka rwrrnryu 2007) that Is similar to the spectral nudging
lechnique aescripbed In von Storch et al. (2000).
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One of the strategies used to improve high-resolution
downscaled long-term simulations is the spectral nudging,
which is an attempt to preserve the large-scale features
from the global solution into the regional domain during
long integrations.




0
ScaleSelective Bias Correction
(SSBC; Kanamaru and Kanamitsu 2007)

P: Perturbation

dpnew 1 dPoId P=F-Fan

dt 1+ a dt a=0.9
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Advantages of Spectral Nudging: No dependency on domain size
Kanamaru and Kanamitsu, MWR 2007
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Fic. 3. Three domain sizes for the domain size sensitivity experiment (Fig. 4 and Table 2): (a) 48 * 35 grids,
2880 km > 2100 km: (b) 24 x 17 grids, 1440 km * 1020 km; and (c) 60 > 43 grids, 3600 km > 2580 km.

TapLE 2. EMSD of 500-hPa height (m) between the regional
model and the reanalysis field in winter of 2000/01 calculated for
the common area (domain B). The model was run for the different
domain sizes shown in Fig. 3.
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Physics |

Description of IR and solar radiation schemes: SW radiation scheme based on
Chou (1992) includes the absorption and scattering due to ozone, water vapor,
oxygen, carbon dioxide, clouds, and aerosols. LW radiation scheme from Chou

Suarez, 1994.

Principal references:Chou, M. D, 1992: A solaradiation model for use in climate
studiesJ. Atmos. Sci49, 762772. Chou, M. D., and M. J. Suarez, 1994: An
efficient thermalinfrared radiation parameterization for use in general circulation
models. Technical Report Series on Global Modeling and Data Assimilation/NAS
Technical Memorandum 199404606, 3, 85 pp.

he cloud heme is based on relative humiditv threshold value




Physics |l

Description of deep convection schem&implified ArakawaSchubert (SAS)
formerly by Grell (1993), version from Pan and Wu (1995), adapted by Hong ar
Pan (1998).

Principal reference: Hong, SiY., and H.I L. Pan, 1998: Convective trigger
function for a masflux cumulus parameterization scherivon. Wea. Rey126,
25992620.

Description of boundary layer schemeBoundary layer diffusion scheme based
on Troen and Mahrt (1986) nonlocal diffusion. The turbulent diffusivity
coefficients are function of the boundary layer heights scale parameters
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Description of land surface schemeUpdated fowlayer (310 cm,
10-40 cm, 40100 cm, 106R00cm) soil model Noah (Mitchedt al,
2004).

Principal reference: Mitchell, K. E., and Coauthors, 2004: The
multi-institution North American Land Data Assimilation System
(NLDAS) Utlllzmg multiple GCIP products and partners in

C oriarierital O 8 od hvdrological modelino ~J|11%]1-101010




(SAS; Hong
and Pan Kanamitsu
1998) 2007)

-soil layers




The 50-km/28-layer Model Domain
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REGIONAL MEAN SEASONAL CYCLE

PRECIPITATION {(mm day™)
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Jet Streak
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The 50-km/28-layer Model Domain
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JJ 1988 Precipitation (mm day™) & 200—hPa Isotachs (m s™)
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Latitude

ECPC-RSM
shows more
precipitation over
the western and

dryness over the
central US in
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