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Motivation

A WRF has been broadly used for mesoscale weather
forecasting. For example, the NCAR-ATEC WRF-based
RTFDDA system has been deployed in tens of geographic
locations to support diverse weather-sensitive applications.

A Mesoscale weather phenomena are highly sensitive to
atmospheric physical processes. WRF model physics
schemes should be carefully evaluated and chosen in
setting up a WRF forecasting system.

A Obijective of this study is to evaluate sensitivity of WRF
physics and to document challenges for two weather
events:

1. wind energy ramp-up from MCS in N. Colo.
2. coastal stratus from high pressure-capped inversion in
E. Med.
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The Model: NCAR/ATEC WRF-Based RTFDDA

Modified WRF/MMS5:
Dx/Dt= ... + GW (X, ps — Xmodel)

where x=T, U, V, Q, P1, P2 ...

W is weight function
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Case 1 - Wind Energy Ramp-Up from MCS
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WRF Domain Setup I Case 1
Xcel Wind Energy Forecast Domain
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Methodology: Case 2- Coastal Stratus
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Methodology: Setup 1 Case 2
MAGEN Forecast Domain
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Model Physics: Control Experiment

Physics Scheme
Nested-grid One-way
Land-Surface Noah
Surface Layer Monin-Obukhov
PBL Y SU (non-local mixing)
Shortwave Radiation Dudhia (MM5)
Longwave Radiation RRTM (MM5)
Cloud Microphysics Lin et al. (3-ice)
Cumulus scheme Kain-Fritsch

UCAR Confidential and Proprietary. © 2010, University Corporation for Atmospheric Research. All rights reserved.




Methodology: Experimental Design
Case 1: Wind Ramp-Up Case 2: Coastal Stratus
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Results - Case 1. dO1 2-m Temperature
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Results - Case 1: d03 1-h accum precip
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Results - Case 1. dO3 wind speed (22-h forecast)
Wind Farm WF_A in Northern Colorado: 2009-06-26-22
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Results T Turbine-Averaged Wind
Speed: Wind Farm WP_A
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Case 2 Results I PBL Sensitivity
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Sensitivity to Radiation Schemes

01/05-17: liquid water path (mm)
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