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Figure 1. FV3GFS global and nested domains at Central Weather Bureau (CWB). The global

domain with about 25-km horizontal resolution consists of six tiles (left). The nested

domain with about 4.8-km horizontal resolution (right) is targeted for the weather

forecast around the Taiwan area.
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Figure 2. CWB surface analysis. (a) 00 UTC on December 7, 2019. (b) 00 UTC on December
10, 2019.
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Table 1. Sensitivity tests of subgrid-scale mountain block in FV3GFS. Test A, the control experiment,

is based on the FV3-SAR model. Test B and C use the ideal value for 2D and 3D topography,

respectively. Test D is set an order of magnitude smaller than the control experiment.
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Figure 4. Ground verification of 2-m temperature (top)

The initial time is at 00 UTC on December 7,

0 £ 72 /NEF - Kbl B2 Mh P 2 SRR R

and 10-m wind (bottom) fields from FV3GFS.

2019. Horizontal axis shows the forecast hours

from 0 to 72. Vertical axis shows the mean error. Green, blue, red, and yellow lines represent

experiment A, B, C, and D, respectively.



Mean Error of Surface Wind (m/s) b Mean Error of Surface Wind (m/s)
(a) 72h fcst / Initial at 00 UTC 19120700-19120700 ( ) 72h fest / Initial at 00 UTC 19120700-19120700

25N | > 25N >
4 4
3 3
2 2
1 1
24°N | 24°N
—0.5 0.5
3 5
Qs —0.1 @" —0.1
r = -0.1 o . 01
23°N - 05 ogen 05
e —-1
2 -2
-3 -3
22°N * poeN A4
-5 -5
Domain Ave: 0.204 (cdmb_35) Domain Ave: 0.336 (cdmb_225)
I T T T T T T T
120°E 121°E 122°E 120°E 121°E 122°E
Mean Error of Surface Wind (m/s) Mean Error of Surface Wind (m/s)
(C) 72h fest / Initial at 00 UTC 19120700-19120700 (d) 72h fest / Initial at 00 UTC 19120700-19120700
5
25°N
4
3
2
24°N - !
0.5
&
Eg; 0.1
[.. 0.1
23°N 0
-1
-2
3
22°N — “
- -5
Domain Ave: 0.411 (cdmb_1125) Domain Ave: 0.796 (cdmb_035)
I T T T T T T T

120°E 121°E 122°E 120°E 121°E 122°E

5. FV3GFS ARG =K 10 SRESS 2 HmfcsR - TSGR H R 2019 42 12 5 7 H 00
UTC » [ERAE PR RS EALE L E - CfEARGERE  @-(DIRFRERAED
ISR

Figure 5. Ground verification of 10-m wind field from FV3GFS third-day forecast. The initial time is

at 00 UTC on December 7, 2019. Dots represent CWB surface stations, with their colors

representing the error values. (a)-(d) are experiment A, B, C, and D, respectively.
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Figure 6. Daily precipitation and 10-m wind fields in the third-day forecast (48-72 hours) from

FV3GFS. The initial time is at 00 UTC on December 7, 2019. (a)-(d) are experiment A, B,

C, and D, respectively. (e) shows the difference of experiment D from A.
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ABSTRACT

Based on the Finite Volume Cubed-Sphere Dynamical Core Global Forecast
System (FV3GFS) from National Centers for Environmental Prediction (NCEP), CWB
is developing its next generation global forecast system. This study aims to investigate
the effect of mountain block in subgrid-scale orographic gravity wave drag
parametrization (Lott and Miller, 1997) on the forecast performance in the nested
domain. The parameter setting of the FV3 stand-alone regional model (FV3-SAR) is
taken as a reference. A northeast monsoon case in winter 2019 is selected to conduct
three-day model forecast, and the results are verified against the CWB surface weather
stations. CWB weather stations are chosen to evaluate the surface analysis and
verification further. Although the mean error of 2-m temperature and 10-m wind fields
from the four experiments are similar, the wind speed shows a significant difference at
northern Taiwan. The weaker subgrid-scale mountain block influence, the faster wind
speed at northern Taiwan and less accumulated precipitation along the northeast coast
performed. Control experiment with the setting of mountain block parameter based on
FV3-SAR can produce more accurate precipitation amount against observations. The
results suggest that the surface wind and precipitation forecasts in the high-resolution
nested domain are sensitive to the mountain block effect in the subgrid-scale orographic
gravity wave drag parametrization.

Keywords: FV3GFS, subgrid-scale orographic gravity wave drag parametrization,

mountain block, numerical weather prediction
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