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Is the warm bias in regional climate simulations 
influenced by the PBL parameterization? 
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Dynamical downscaling: a broader look
GCM

GCM: a changing spatial step GCM: a smaller spatial stepRCM
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Which RCM?  RegCM3

Solmon et al. (2006)
Zakey et al. (2006)

Aerosols and 
chemistry

SUBEX
Pal et al. (2000)

Resolvable 
precipitation

MIT (Emanuel 1991)
Anthes-Kuo, Grell (1993)

Convective 
precipitation

SUBBATS
Giorgi et al. (2003)

Land surface

Nonlocal, counter gradient
Holtslag et al. (1990)

Boundary 
layer

CCM3
Kiehl et al. (1996)

Radiative 
transfer

MM5 (hydrostatic)
Grell et al. (1994)

Dynamics

adapted from Pal et al., 2007, Bull. Amer. Meteor. Soc.
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A challenge: The Warm Bias in RegCM3

... similar for only one year 
and RegCM3 (ERA Interim).

3/10



RegCM3 PBL scheme: a broader look

Local Nonlocal

First-order Higher-order

adapted from Holtstag et al., 1990. , Mon. Wea. Rev. and Cuxart et al., 2006. , Boundary-Layer Meteorol.
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K(z) above PBL: Blackadar scheme
5/10



K(z) inside PBL: Holtslag scheme

stable and neutral conditions

unstable conditions
...
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Default simulation: QVH and PBL height fields
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The “quick fix” approach

Only ~1 K reduction in bias
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A step before using RegCM3: ERA Interim vs CRU
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Only rough comparsion

975 hPa surface passing through topography

Possibly triggers even 
higher bias



Summary

What is Your experience with similar challenges?
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1. RegCM3 has challenges/problems in high latitudes during winter.

2. There is initial difference between the forcing data and the CRU data.

3. “Quick fix” approaches can reduce bias only to some extent.
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GCM: Global Climate Model
RCM: Regional Climate Model
CRU: Climatic Research Unit
ERA-40 / ERA-Interim: ECMWF re-analysis

Abbrevations


