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OVERVIEW OF THE MESOSCALE FORECAST SYSTEM AT
- THE CENTRAL WEATHER BUREAU

Shang—Wu Li, Hway-Jen Chen and Wen-Mei Chen
Central Weather Bureau

ABSTRACT

The forecast model of the Central Weather Bureau Mesoscale Forecast System
(CWBMFS) is a 12 layers, hydrostatic primitive equations model. The horizontal grid
system uses the Arakawa C-grid scheme. The grid size is 45km in both x and y com-
ponents. The model centers at Taiwan and covers an area of 4500km x 3600km. The
physical processes of this model include radiation, cumulus and PBL parameterizations.
Time integration uses the efficient split-explicit method.

A primary evaluation is carried ‘out on the first three months operatlonal data.
Some objective methods are used in this evaluation. Cases analysis includes a frontal

system and a Taiwan cyclongensis.

Cases examination shows that the model has an

ability to predict these phenomena in the Taiwan area. The objective scores indicate
that the error of geopotential height increases with time integration. The SSOmb
temperature field error presents a significant land/sea distinction.

Key words: NWP, Mesoscale model.
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Table 1: Configuration of CWB's Mesoscale Model.
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= 1990 1~3FZAEFERE(EZE)B F= 1%h$1~3ﬁ2®%$ﬁ%@(%5)®

850mb FE ( AR ) €).850mb BE T 850mb FE (AR ) (C)850mb {HE ( )
mECC) ZERERE
Table 2: Mean error from..]ari. to Mar. of 1990 (A) SLP, Table 3; Same as the Table 2 but for Standard deviation.
(B) 850mb geopotential height, and (C) 850mb
temperature.
(A)  YYMM 012 - 024 036
() YYMM 012 024 036 9001 2.53 2.09 3.1
‘ 9002 2.51 2.03 2.7
9001 -73 -1.68  -lI2 9003 1.8 . 1.94 2.48
9002 .03 ~.50 .15
9003 -.14 -.43 -.46
' (B) YYMM 012 024 -036
(B) * YYMM 012 024 036 - 9001 15.54. 13.36 18.41
9002 15.15 .15.00 16.33
9001 -9.05  -17.12 -12.37 9003 11.30 13.03°  14.05
9002 -4.79 ~9.91 -5.47
9003 -4.33 -8.07 -9.69 ‘
(C) 1YMM 012 024 036
Ty -6.05  -11.7 9.3 k -
9001 1.41 1.61 1.75:
9002 1.34 1.78 2.06
(C)  YYMM 012 024 036 9003 LIS 1.56 1.86
9001 .18 -.23 =19
0002 e 3 - T 1900EI~3EWTEREZSIER
9003 .10 -.A0 -.73 Table 4: Same peoriod as the Table 2 but for S1 score of
the SLP, |
s 0.21 -0.25 -0.41
| VMM 012 024 036

9001 60.54 59.69 66.08
9002 61.37 60.53  67.64
9003 60.99 60.72 66.54
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Fig.1: The domain of the Mesoscale Forecast System.
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distribution of (a} SLP and (b) 850mb geopotential height at 24hr and 36 hr prediction

Fig.2: Horizontal error
during Feb. 1990,
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Fig.3: Same as Fig. 2, but for 850mb temperature prediction in 24 and 36hr for (a) Feb. and (b) Mar.
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Fig.4: SLP $1 score of 1990 (a) Jan. (b) Feb., and
(¢) Mar.
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(d)1H 18002z 24/ NEF TR RAR

'Fig.5: Sea surface streamline: (a) Objective analysis at.12Z on Jan. 1 1990, (b) 12kir prediction
* of 00Z onJan. 1 1996, (c) Ohjective analysis at 00Z on Jan. 2 1990, and (d) 24hr

prediction of 00Z on Jan. 1 1990.
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Fig.6: Case of Taiwan area cyclongenesis at 00Z-on Jan 2 1990, (2) Analysis field of 850mb,
(b) 24hr prediction of Regional Forecast Model; (c) 24hr prediction of Mesoscale Forecast
Model, (d) 12hr rainfall accumulation of Mesoscale Forecast Model.
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Fig.7: Surface streamline for frontal case, (a) 00Z Feb23 1990 and {(b) 24hr prediction corresponds
the same time of (a)
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Fig.8: 850mb wind fiel(ii;)(a) same as Fig.7(a), (b) same as Fig.7(b).

W
Lt brcov fom)
s

B ()EELE)  HEREEE R (MEEE() » ERETERE
Fig.9: SLP, (a) same as Fig.7(a), (b) same as Fig.7(b}
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B (2)FIRG (2 EESS0NbREIES (TR ) RS (ian)
(b)RIF-E (o MEFBSOMbE LS ( T4 ) RIRAELS (i)
Fig.10: 850mb geopotential height (solid) and temperature (dash). (a) Same as
Fig.7(a), (b) Same as Fig.7(b).
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Fig.11:.(a) Predicted 12hr rainfall accumulation. (b) Predicted 24kr rainfall

accumulation.

— 220 -



