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ʄʦʜʝʣʴ
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ʄʦʜʝʣʴ WRF ARW

(www.wrf -model.org/)

ʄʦʜʝʣʴ WRF ARW ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ 

ʤʝʟʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ WRF.

ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʫʧʨʫʛʠʭ ʥʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʷʭ 

ʜʚʠʞʝʥʠʷ ʜʣʷ ʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ.

ɺʝʨʪʠʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ů. ʇʦʚʝʨʭʥʦʩʪʠ 

ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ůʫ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʪ ʟʘ ʨʝʣʴʝʬʦʤ, ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ 

ʩʪʘʥʦʚʷʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʨʘʚʥʦʛʦ ʜʘʚʣʝʥʠʷ.

ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʠʩʢʨʝʪʠʟʠʨʫʶʪʩʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʝʪʢʝ ɸʨʘʢʘʚʳ ʢʣʘʩʩʘ çCè ʠ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʤʝʪʦʜʘʤʠ 

ʈʫʥʛʝ-ʂʫʪʪʘ ʪʨʝʪʴʝʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʨʘʩʱʝʧʣʝʥʠʷ.

ɻʨʫʧʧʘʤ ʧʦʜʩʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ.
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ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤ WRF 
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ʇʘʢʝʪ WRF Domain Wizard

ñWRF Domain Wizardò- ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʶʱʝʝ 
ʠʥʪʝʨʘʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʦʡ ʧʨʝʧʨʦʮʝʩcʠʥʛʘ WPS. 

ʇʨʠʣʦʞʝʥʠʝ ñDomain Wizardòʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ:

ʦʧʨʝʜʝʣʷʪʴ ʠ ʣʦʢʘʣʠʟʦʚʳʚʘʪʴ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
ʚʳʙʠʨʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʛʠʦʥʳ ʥʘ ʢʘʨʪʝ ɿʝʤʣʠ,

ʦʧʨʝʜʝʣʷʪʴ ʚʣʦʞʝʥʥʳʝ ʦʙʣʘʩʪʠ, ʠʩʧʦʣʴʟʫʷ cʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʨʝʜʘʢʪʦʨ,

ʠʥʪʝʨʘʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʛʨʘʤʤʘʤʠ ʧʨʝʧʨʦʮʝʩʩʠʥʛʘ 
geogrid, ungrib, ʠ metgrid,

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʬʦʨʤʘʪʘ NetCDF.
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ʇʘʢʝʪ WRF Domain Wizard
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ʇʘʢʝʪ WRF Domain Wizard
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ʇʘʢʝʪ WRF Domain Wizard
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ʇʘʢʝʪ WRF Domain Wizard
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ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʘ
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ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʩʝʨʚʝʨ 

SGI Altix 4700

128 ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ Intel 

Itanium2

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 256 ɻʙ 

10 ʊʙ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʠʢʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

660 GFLOPS

ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ WRF 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦ 80 

ʷʜʝʨ ʩʝʨʚʝʨʘ.
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SGI 

Altix 4700

ʆʉ SLES 10

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʠʷʤʠ PBSPro (ʚʝʨʩʠʷ 10.0),

ʂʦʤʧʠʣʷʪʦʨʳ Intel:  C, Fortran (ʚʝʨʩʠʠ 9.1.043, 10.1.018, 

11.07.074), 

ʆʪʣʘʜʯʠʢ Intel Debugger (ʚʝʨʩʠʷ  11.07.074),

ʆʪʣʘʜʯʠʢ Etnus TotalView (ʚʝʨʩʠʷ 8.4.1-5),

ɹʠʙʣʠʦʪʝʢʘ Intel MPI Library (ʚʝʨʩʠʷ 2.0).
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ʅʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ

ʇʨʠ ʩʯʝʪʝ WRF ARW ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʛʣʦʙʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʳ ʤʦʜʝʣʠ NCEP.

ɼʘʥʥʳʝ ʟʘʛʨʫʞʘʶʪʩʷ ʩ ʩʝʨʚʝʨʘ NCEP: 

ftp://ftpprd.ncep.noaa.gov. 

ɻʣʦʙʘʣʴʥʳʝ ʧʨʦʛʥʦʟʳ NCEP ʜʦʩʪʫʧʥʳ ʦʪ ʩʨʦʢʦʚ: 00, 06, 12, 

18 ɺʉɺ, ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 180 ʯʘʩʦʚ ʩ ʚʨʝʤʝʥʥʳʤ 

ʰʘʛʦʤ ʧʦʣʝʡ 3 ʯʘʩʘ. ɼʘʥʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʥʘ 26 

ʠʟʦʙʘʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (+ ʧʦʚʝʨʭʥʦʩʪʴ), ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 0.5 ʭ 0.5Ü. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʨʦʛʥʦʟʦʚ, ʥʘ ʢʣʘʩʪʝʨ SGI Altix 4700 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʦʪ 12 ɺʉɺ.



15

ʉʭʝʤʘ ʩʯʝʪʘ 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʘʢʝʪʳ 

ʈʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʩ ʩʘʡʪʘ WRF:

ʉʘʤʘ ʤʦʜʝʣʴ WRF ARW (ʚʝʨʩʠʷ 3.1.1);

ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ WPS (3.1.1);

ʉʠʩʪʝʤʘ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ WRF DA (3.1.1).

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʥʝʰʥʠʝ ʙʠʙʣʠʦʪʝʢʠ:

NetʉDF(4.0.1), JasPer(1.701.1), PNG(3.1.2.8), zlib(1.1.4).

ʉʦʙʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʦʩʪʧʨʦʮʝʩʩʠʥʛʘ, ʦʮʝʥʢʠ 

ʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʡ
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ʆʙʣʘʩʪʴ 
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ʇʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʂʘʨʪʳ:

ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʣʴʝʬ

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (USGS, MODIS)

ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ

ʟʝʣʝʥʦʡ ʬʨʘʢʮʠʠ

ʪʠʧʳ ʧʦʯʚʳ
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ʆʨʦʛʨʘʬʠʷ
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ʂʘʨʪʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ
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ʆʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ

ʉʠʥʷʷ ʣʠʥʠʷ: ʦʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ (WRF 3.1.1) ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 
ʨʘʟʨʝʰʝʥʠʝʤ 14x14 ʢʤ, 44 ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʨʦʚʥʷ (ʧʦʚ. ʟʝʤʣʠ - 10 ʛʇʘ).

ʂʨʘʩʥʘʷ ʣʠʥʠʷ: ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ (WRF 3.4.1) ʩ ʰʘʛʦʤ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʢʠ 9ʢʤ.

ɽʊʈ

ɿʘʧʘʜʥʘʷ 

ʉʠʙʠʨʴ
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ʅʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ
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ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʤʦʜʝʣʠ
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ʆʧʪʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ 

ʧʦʜʩʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʄʠʢʨʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ -ʜʚʫʤʦʤʝʥʪʥʘʷ ʩʭʝʤʘ ʊʦʤʧʩʦʥʘ 

(ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ)

ʂʦʥʚʝʢʮʠʷ ïʩʭʝʤʘ ɻʨʝʣʣʘ-ɼʝʚʝʥʴʶ (ʩʯʠʪʘʝʪʩʷ ʨʘʟ ʚ 5 ʤʠʥʫʪ)

ʂʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʨʘʜʠʘʮʠʷ - ʩʭʝʤʘ ɼʫʜʴʷ (ʩʯʠʪʘʝʪʩʷ ʨʘʟ ʚ 10 

ʤʠʥʫʪ)

ɼʣʠʥʥʦʚʦʣʥʦʚʘʷ ʨʘʜʠʘʮʠʷ -ʩʭʝʤʘ RRTM (ʩʯʠʪʘʝʪʩʷ ʨʘʟ ʚ 10 

ʤʠʥʫʪ)

ʇʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ - ʩʭʝʤʘ ʫʥʠʚʝʨʩʠʪʝʪʘ Yonsei

ʇʨʠʟʝʤʥʳʡ ʩʣʦʡ -ʩʭʝʤʘ ʄʦʥʠʥʘ-ʆʙʫʭʦʚʘ

ʇʦʯʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ - ʩʭʝʤʘ Noah 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʚʝʨʭʥʠʭ 7 

ʢʤ (ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦ 10 ʛʇʘ)
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ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʦʚ
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ʋʩʚʦʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠ WRF 

ARW (WRF DA)

ʇʘʢʝʪ WRF Data Assimilation (WRF DA) ʩʚʦʙʦʜʥʦ 
ʨʘʩʧʨʦʩʪʨʘʥʷʝʤ.

ɺʢʣʶʯʘʝʪ ʪʝʭʥʦʣʦʛʠʠ 3D-Var, 4D-Var (ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʘʢʝʪʘ 
WRFPLUS), ʘʥʩʘʤʙʣʝʚʦʛʦ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ.

ʀʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʪʘʢʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʪʝʢʩʪʦʚʦʤ 
ʬʦʨʤʘʪʝ.

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʝʡ (ʧʨʠ ʠʭ 
ʫʩʚʦʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ 
RTTOV) - ʚ ʬʦʨʤʘʪʝ BUFR.
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ʋʩʚʦʝʥʠʝ ʜʘʥʥʳʭ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʚʭʦʜʷʱʠʡ ʚ WRF DA ʪʝʭʥʦʣʦʛʠʷ 3D-Var, 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʢʘʢ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 
(ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ), ʪʘʢ ʠ 
ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʫʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʠ (ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ -
ʜʘʥʥʳʝ ʧʨʠʙʦʨʦʚ AMSU-A ʥʘ ʩʧʫʪʥʠʢʘʭ NOAA).

ʂʦʥʪʘʢʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ -ʠʟ ʙʘʟ ʜʘʥʥʳʭ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ.

ʉʧʫʪʥʠʢʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ: ftp://ftp.ncep.noaa.gov -ʦʧʝʨʘʪʠʚʥʘʷ; 
http://nomads.ncdc.noaa.gov - ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ.

ʈʝʟʫʣʴʪʘʪʳ:

ʇʦʣʷ ʘʥʘʣʠʟʘ NCEP ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭ 
ʞʝ ʩʘʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʫʣʫʯʰʘʶʪʩʷ.

ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʥʘʙʣʶʜʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʭ ʨʘʜʘʨʘ), ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
NCEP, ʪʝʭʥʦʣʦʛʠʷ 3D-Var ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʥʘʯʘʣʴʥʳʭ 
ʧʦʣʝʡ WRF.
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ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ 

ʧʨʦʛʥʦʟʦʚ

ʇʨʠʤʝʥʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʜʭʦʜ MOS (Model Output Statistics), 

ʧʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʨʨʝʢʮʠʠ ʧʨʦʛʥʦʟʘ ʩʨʘʚʥʠʚʘʶʪʩʷ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʠ ʘʥʘʣʠʟ/ʥʘʙʣʶʜʝʥʠʷ.

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʦʣʷ ʥʘ ʠʟʦʙʘʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ 

ʥʘ ʨʘʟʥʦʩʪʴ ʤʦʜʝʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʝʨʝʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʭ ʥʘ ʤʦʜʝʣʴʥʫʶ ʩʝʪʢʫ 

ʛʣʦʙʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ NCEP. ʀʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʥʦʩʪʴ, ʦʩʨʝʜʥʝʥʥʘʷ ʟʘ 30 

ʜʥʝʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʨʦʛʥʦʟʫ ʦʪ ʜʘʥʥʦʛʦ ʩʨʦʢʘ (00 ʠʣʠ 12 ɺʉɺ).

ɼʘʥʥʳʝ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʥʘ 2-ʭ 

ʤʝʪʨʘʭ, ʚʝʪʝʨ ʥʘ ʚʳʩʦʪʝ 10 ʤ) ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʦ ʨʘʟʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ 

ʨʘʩʯʝʪʦʚ ʠ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʝʜʠʢʪʦʨʳ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʧʦʣʝʡ 

WRF ʥʘ 10 ʥʠʞʥʠʭ ʤʦʜʝʣʴʥʳʭ ʫʨʦʚʥʷʭ. ɽʩʪʴ ʧʨʦʙʣʝʤʘ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʥʥʳʤʠ ʨʷʜʘʤʠ ʧʨʦʛʥʦʟʦʚ/ʥʘʙʣʶʜʝʥʠʡ.
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ʇʦʩʪʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ
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ʆʮʝʥʢʠ WRF

ɼʣʷ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʦʧʮʠʡ WRF ʧʦ ʚʳʙʨʘʥʥʳʤ ʨʝʛʠʦʥʘʤ (ʨʘʡʦʥ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ɽʊʈ) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 2 ʧʝʨʠʦʜʘ:

ʘ) 10-31 ʷʥʚʘʨʷ 2008 ʛʦʜʘ

ʙ) 12 ʠʶʥʷ -4 ʠʶʣʷ 2008 ʛʦʜʘ. 

ʆʮʝʥʠʚʘʣʠʩʴ ʧʨʦʛʥʦʟʳ ʦʪ ʩʨʦʢʦʚ 00 ʠ 12 ɺʉɺ, ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʦʮʝʥʢʠ ʧʦ 

ʧʦʣʷʤ ʘʥʘʣʠʟʘ ʠ ʜʘʥʥʳʤ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ:

ʘ) ɼʘʥʥʳʤ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ (ʩʚʦʜʢʠ TEMP ʠ PILOT)

ʙ) ʉʠʥʦʧʪʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷ (ʩʚʦʜʢʠ SYNOP ʠ SHIP)

ʂʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʦʚ ʩʨʘʚʥʠʚʘʣʦʩʴ ʩ ʢʘʯʝʩʪʚʦʤ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ NCEP, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʩʯʝʪʝ WRF
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ʆʮʝʥʢʠ

BIAS ïʩʤʝʱʝʥʠʝ ʧʨʦʛʥʦʟʘ

RMS ïʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠ

STDEV ïʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ
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ʇʘʨʘʤʝʪʨʳ

ʇʦ ʜʘʥʥʳʤ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ:

ɼʘʚʣʝʥʠʝ ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʫʨʦʚʥʶ ʤʦʨʷ (ʛʇʘ)

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʩʦʪʝ 2 ʤ (ʦʉ)

ɼʝʬʠʮʠʪ ʪʦʯʢʠ ʨʦʩʳ ʥʘ ʚʳʩʦʪʝ 2 ʤ (ʦʉ)

U ʠ V ʥʘ ʚʳʩʦʪʝ 10 ʤ (ʤ/ʩ)

ɺʝʢʪʦʨʥʘʷ ʦʰʠʙʢʘ ʚʝʪʨʘ

ʇʦ ʜʘʥʥʳʤ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ

ɺʳʩʦʪʘ ʛʝʦʧʦʪʝʥʮʠʘʣʘ (ʛʤ)

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ)

U ʠ V ʥʘ ʚʳʩʦʪʝ 10 ʤ (ʤ/ʩ)

ɺʝʢʪʦʨʥʘʷ ʦʰʠʙʢʘ ʚʝʪʨʘ
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ʆʮʝʥʠʚʘʥʠʝ ʦʩʘʜʢʦʚ

Probability of Detectionïʢʦʣ-ʚʦ 

ʫʩʧʝʰʥʳʭ ʧʨʝʜʩʢʘʟʘʥʠʡ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ

False Alarm Ratio(FAR) ïʜʦʣʷ 

ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʠ

Heidke Skill Score (HSS)ïʢʦʣʠʯʝʩʪʚʦ

ʚʝʨʥʳʭ ʧʨʦʛʥʦʟʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦʩʪʠ

Complex Quantity Indexïʦʮʝʥʢʘ 

ʧʨʦʛʥʦʟʘ ʧʦ ʛʨʘʜʘʮʠʷʤ

Peirce- ʦʧʨʝʜʝʣʷʝʪ ʥʘ ʩʢʦʣʴʢʦ ʭʦʨʦʰʦ 

ʧʨʦʛʥʦʟ ʦʪʜʝʣʠʣ ʧʨʦʠʟʦʰʝʜʰʠʝ 

ʩʦʙʳʪʠʷ ʦʪ ʥʝ ʧʨʦʠʟʦʰʝʜʰʠʭ.

ʇʨʦʛʥʦʟʅʘʙʣʶʜʝʥʠʷ

False

alarms

Hits

Misses

Correct negatives

hits

correct 
negatives

misses

false 
alarms

yes

yes

no

no

ʇʨʦʛʥʦʟ

ʅ
ʘ
ʙ
ʣ
ʶ
ʜ
ʝ
ʥ
ʠ
ʷ
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ʇʨʠʟʝʤʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ 

ʩʠʥʦʧʪʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ

ʘ) ʙ)

¸ ʉʠʥʠʝ ʣʠʥʠʠ-ʦʮʝʥʢʠ NCEP, ʢʨʘʩʥʳʝ- WRF. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ - RMS, 

ʧʫʥʢʪʠʨʥʳʝ - BIAS.

¸ ʘ) 10-31 ʷʥʚʘʨʷ 2008 ʛʦʜʘ ; ʙ) 12 ʠʶʥʷ -4 ʠʶʣʷ 2008 ʛʦʜʘ. 
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ʊʝʤʧʝʨʘʪʫʨʘ ʧʦ ʜʘʥʥʳʤ 

ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ (ʟʘʙʣʘʛ. 48 ʯ. )

ʘ) ʙ)

¸ ʉʠʥʠʝ ʣʠʥʠʠ-ʦʮʝʥʢʠ NCEP, ʢʨʘʩʥʳʝ- WRF. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ - RMS, 

ʧʫʥʢʪʠʨʥʳʝ - BIAS.

¸ ʘ) 10-31 ʷʥʚʘʨʷ 2008 ʛʦʜʘ ; ʙ) 12 ʠʶʥʷ -4 ʠʶʣʷ 2008 ʛʦʜʘ. 
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ʆʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʬʘʢʪʘ ʦʩʘʜʢʦʚ

¸ ʉʠʥʠʝ ʣʠʥʠʠ-ʦʮʝʥʢʠ NCEP, ʢʨʘʩʥʳʝ- WRF. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ -ʢʦʵʬʬʠʮʠʝʥʪ 

ʇʠʨʩʠ, ʧʫʥʢʪʠʨʥʳʝ -ʍʘʡʢʝ.

¸ ʘ) 10-31 ʷʥʚʘʨʷ 2008 ʛʦʜʘ ; ʙ) 12 ʠʶʥʷ -4 ʠʶʣʷ 2008 ʛʦʜʘ. 

ʘ) ʙ)


