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Abstract

Wind energy has been recognized as one of the most important and fastest growing energy resources without
emission of air pollutant. Thus, it is necessary to predict wind speed and direction accurately both in time and space
toward the efficient usage of wind energy.

Numerical simulation experiments using the Fifth-Generation Mesoscale Model (MMS5) are carried out to clarify
the impact of surface observation data assimilation on the estimation of wind energy resources. The EXP_Radius run
was designed with respect to the radius of influence in the Four-Dimensional Data Assimilation (FDDA), and the
EXP_Impact run was made by changing the nudging coefficient that determines the relative magnitude of the nudg-
ing term. The simulation period covers a clear-sky event on 3~ 5 June 2007 and another is on 2~4 December 2006.

It is found that the simulated results are very sensitive to the radins of influence and nudging parameters in the
FDDA. The further analysis of the resuits shows that the impact of the radius of influence tends to be stronger in

weak synoptic flow episode than that in strong synoptic flows episode. The nudging factor is also sensitive to the
intensity of the synoptic flows.
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Fig. 1. Surface weather maps at (a) 0900 LST on 4 June 2007, (b) 0900 LST on 5 June 2007, (c) 0900 LST on 2 Decem-

ber 2006, (d) 0900 LST on 3 December 2006.
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Fig. 2. Map depicting the four horizontal MM5 domains.

Table 1. The configuration of MM5 modeling.

Domain 1 Domain2 Domain3 Domain 4
Horizontal —g) 91 91x91  91x91 115x118
grid
Horizontal = »0y 0 gkm 3km 1km
resolution
Vertical 33 Layers
layers
MRF PBL scheme
Physical Grell cumulus scheme
b Mixed phase scheme
options

RRTM longwave scheme
Five-layer soil scheme

NCEP/NCAR CDAS Reanalysis Data

2006.12.02.0000 UTC ~2006.12.04.0000 UTC
2007.06.03.1200 UTC~2007.06.05.1800 UTC

Initial data

Time period
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Table 2. The experimental designs.

Individual experiment name Radius of influence

in EXP_Radius (km)
Case NF No FDDA

Case ROS 5
Case R10 10
Case R25 25
Case R50 50
Case R100 100
Case R150 150
Case R250 250

Individual experiment name Nudging coefficient

in EXP_Impact (s™h
Case NCO0.5 5.0E-5
Case NC1 1.0E-4
Case NC2 2.0E4
Case NC3 3.0E4
Case NC6 6.0E-4
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Fig. 10. Same as Fig. 9 except for the day of strong synoptic flow.
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