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Dynamical downscaling as ,poor man’'s” regional reanalysis

e hindcasting by downscaling global reanalysis (e.g. ERA40, NCEP-
Reanalysis)

Aim

e retain value of global reanalysis at large scales (i.e. scales that
can be resolved by the global reanalysis; features larger 4dx)

° add value at smaller scales
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Castro et al. 2005: Dynamical downscaling .., JGR

' *l". NCEP Reanalysis 2.5 x 2.5 degrees
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Experiments:
May 1993 continuos simulations
*Grid meshes: 200, 100, 50 km

eSmall and large domain

e Traditional and internal nudging

Does CLM give similar results?
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Simulation period: May 1993 / Continuous Run

RAMS

CLM (version 2.4.9)

Horizontal grid mesh sizes
NCEP (dx ~ 278km)
RAMS (dx 200, 100, 50 km)

GPs 40x25 to 320x200

Horizontal grid mesh sizes
ERA40 (dx ~ 125 km)
CLM (dx 100, 50, 25 km)

GPs 80x50 to 640x400

Interior Nudging
grid nudging

all prognostic variables, all wavelengths

Interior Nudging
spectral nudging (Ispecnudge=.true.)
U, V, wavelengths larger 4dx (1000 km)

alpha_sn =0.05 /pp_sn =850 hPa
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Error in 500 hPa height (mean over 16-31 May)

Small Domain: 50 km (internal nudging)
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Kinetic Energy (KE) and Moisture Flux Convergence (MFC)

vertically integrated
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Definition: Fractional Change in Spectral Power

nggﬂ “L — 1, for basic experiments
A‘Sf(k)f?”‘ac —
gé:;:jﬁ; 1, for follow up experiments
k wave number

S(k)  power spectrum

ana ERA40 reanalysis

mod;  without internal nudging
mod;  with internal nudging



Fractional Change in Spectral Power

AS mod1/ana (small domain)
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AS mod1/ana Kinetic Energy small (color) vs. large domain (black)
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Fractional Change in Spectral Power

AS mod1/ana and AS mod2/ana Kinetic Energy

Kinetic Energy

Kinetic Energy (spectral nudging)
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a)

AS mod1/mod2 Internal Nudging vs. boundary nudging

MFC

Kinetic Energy

§= §= =
Q ek cETETD
<o ° SR
w3y NTLoT
© T~ o3
= c E 3
w ) w —_—
~ c
L4 LY
Is
g 2
o
~ ®
““““““““““ D OC
-+ i
........................................................... p =
i
27
...................................................... ...OO
—_ : : ' . - o
O R EERPTEI ITLRLLIPPRPEPPPPE &
Jomod |pJyoads ul abuoby) |puol3oDU4
<
o
e 3
W s . ®
/W ................ ¥ (@]
- .:_J -
~ o 2
e O 2
. . — L
b %)
o 2
c
Lo X
I
______________________________ L5
I
“““ T
27
................................. . ,._U.O
38 338 ° %3 3 3§ 7

Jomod |pJyoeds ul abupy) |puoi3oobuy

Jamod [es1oadg ul ebueyn [euonoely

log, (k)

log, (k)



Summary

RAMS and CLM show similar results for standard configuration, but differences when
internal nudging is applied.

Retain variability at large scales

Add variability at small scales

small large small large
domain domain domain domain

boundary boundary

nudging O - nudging + T

internal internal

nudging -+ —+ nudging - -
grid space grid space

internal internal

nudging nudging

spectral + + spectral O O

space space




