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Abstract Jangbogo station is located in Terra Nova Bay over the East Antarctica, which is
often affected by individual storms moving along nearby storm tracks and a katabatic flow from
the continental interior towards the coast. A numerical simulation for two strong wind events of
maximum instantaneous wind speed (41.17 m s and daily mean wind speed (23.92 m s7) at
Jangbogo station are conducted using the polar-optimized version of Weather Research and
Forecasting model (Polar WRF). Verifying model results from 3 km grid resolution simulation
against AWS observation at Jangbogo station, the case of maximum instantaneous wind speed is
relatively simulated well with high skill in wind with a bias of —3.3 m s™' and standard devia-
tion of 5.4 m s'. The case of maximum daily mean wind speed showed comparatively lower
accuracy for the simulation of wind speed with a bias of —7.0 m/s and standard deviation of
8.6m s™'. From the analysis, it is revealed that the each case has different origins for strong
wind. The highest maximum instantaneous wind case is caused by the approach of the strong
synoptic low pressure system moving toward Terra Nova Bay from North and the other daily
wind maximum speed case is mainly caused by the katabatic flow from the interiors of Terra
Nova Bay towards the coast. Our evaluation suggests that the Polar WRF can be used as a use-
ful dynamic downscaling tool for the simulation and investigation of high wind events at Jang-
bogo station. However, additional efforts in utilizing the high resolution terrain is required to
reduce the simulation error of high wind mainly caused by katabatic flow, which is received a
lot of influence of the surrounding terrain.
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Fig. 1. Location of Jangbogo station (red dot) in Terra Nova Bay, Antarctica. The inner red box in (a) are enlarged in (b).
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Fig. 2. Time series of (a) hourly averaged 10-m wind speed (m s7) (black line) and 10-m maximum instantaneous wind speed
(gray line) and (b) hourly averaged surface pressure (hPa), and (c) wind direction (degree) at Jangbogo AWS station for 5~11

September 2010.
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Fig. 3. Same as Fig. 2, except for the period of 16~22 August 2010.
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Fig. 4. (a)-(c) Sea-level pressure and (d)-(f) daily anomalies of 500 hPa geopotential height at 0600 UTC 8 (top), 9 (middle),
and 10 (bottom) September 2010 from ERA-Interim reanalysis. Black and white closed circles in (a)-(c) and (d)-(f) indicate
Jangbogo station, respectively. Red symbol x is center of low pressure system nearby Jangbogo station.
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Fig. 5. Same as Fig. 4, except for at 1200 UTC 19 (top), 20 (middle), 21 (bottom) August 2010.
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Fig. 6. Model domain with terrain height (solid line, Unit: meters) for (a) 27 km grid and (b) 3 km grid. The inner boxes in (a)
represent 9 km (d02) and 3 km (d03) domains. The black circle in (b) indicates the location of Jangbogo station.

Table 1. Summary of model configuration.

Domain 1 Domain 2 Domain 3
Horizontal grid 240 x 230 124 x 103 100 x 109
Resoution 27 km 9 km 3 km
Vertical layers 44 Layers (model top: 10 hPa)
Geog data resolution 10m’ 30s’ 30s’

Initial, lateral boundary condition

ERA-Interim (6-hour intervals with a spatial resolution of 0.75° x 0.75°)

Time period

2010.09.05. 00 UTC~12 00 UTC (CASE1)
2010.08.16. 00 UTC~23 00 UTC (CASE2)

Integration

48 h forecast from global analysis (first 24 h used for model spin up)

Base state temperature

273.16 K

Relaxation zone

4 grid point (Default)

Table 2. Summary of used parameterization schemes used for the simulations.

Domain 1

Domain 2 Domain 3

Microphysics

WREF Single-Moment 5-class

Longwave rad.

RRTMG scheme

Shortwave rad.

RRTMG Shortwave

Land surface

Noah Land Surface Model

Surface layer

Monin-Obukhov

PBL

Mellor Yamada-Janjic TKE

Cumulus param.

Grell-Freitas ensemble

X

and Freitas, 2014) ¥9FS 27 km A=A}

2 g5

p
.

o™, 9kme} 3 km Z A

= 7138ks 7] Al26¢ 43 (2016)
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Fig. 7. Sea-level pressure (blue contour, hPa) and wind speed (shading, m s™) at (a) 0000, (b) 0600, (c) 1200, and (d)
1800 UTC 9 September 2010 from Polar WRF simulation with 3 km grid resolution. Contour interval is 6 hPa. Black circle

indicates Jangbogo station.
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Fig. 8. Same as in Fig. 7, except for 20 August 2010.
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Fig. 9. Time-series of hourly (a) 10-m wind speed (m s™") and (b) surface pressure (hPa) from AWS (black line), Polar WRF
(gray line), and ERA-Interim reanalysis (open diamond), and (c) wind direction from AWS (black closed diamond) and Polar
WREF (gray closed diamond) for the 5~11 September 2010.
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Fig. 10. Same as Fig. 9, except for the period of 16~22 August 2010.
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Fig. 11. Time-series of hourly (a) 10-m wind speed (m s™") and (b) surface pressure (hPa) from AWS (cross) and Polar WRF
simulations with 27 km (gray dotted line), 9 km (gray solid line), and 3 km (black solid line) grids, and (c) wind direction from
AWS (cross) and Polar WRF simulations with 27 km (open diamond), 9 km (gray closed diamond), 3 km (black closed
diamond) grids for the period of 5~11 September 2010.
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Fig. 12. Same as in Fig. 11, except for the period of 16~22 August 2010.
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Fig. 13. Same as in Fig. 12b, except with height correction.
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