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Abstract

Recently, a heavy rainfall with high spatial variation occurred frequently in the Korean Peninsula. The meteorological event
that occurred in Busan on 3 May 2016 is characterized by heavy rain in a limited area. In order to clarify the reason of large
spatial variation associated with mountain height and location of low level jet, several numerical experiments were carried out
using the dynamic meteorological Weather Research and Forecasting (WRF) model. In this case study, the raised topography
of Mount Geumjeong increased a barrier effect and air uplifting due to topographic forcing on the windward side. As a result,
wind speed reduced and precipitation increased. In contrast, on the downwind side, the wind speed was slightly faster and
since the total amount of water vapor is limited, the precipitation on the downwind side reduced. Numerical experiments on
shifting the location of the lower jet demonstrated that if the lower jet is close to the mountain, its core becomes higher due to
the effect of friction. Additionally, the water vapor convergence around the mountain increased and eventually the
precipitation also increased in the area near the mountain. Hence, the location information of the lower jet is an important
factor for accurately predicting precipitation.
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Fig. 1. Synoptic charts provided by KMA at a) surface and b) 500 hPa height at 0900LST 3 May 2016.
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Flg. 3. The radar image of CAPPI for 0900LST on May 3,
2016, provided by Korea Meteorological Administration.

Fig. 2. Topography of Busan and the location of observation
and model station. (red star: AWS station, red
square: ASOS station, red circle: model station, blue
triangle: Mt. Geumjeong, blue square: modified
terrain, red line: vertical cross-section line).

Table 1. WRF model configuration

Domain
Base
DO1 D02 D03 D03 - Case LLJ
Date 2016.5.1.00LST ~2016.5.4.00LST
Horizontal grid 211x175 154x154 124x124 136x130
Resolution 9 km 3 km 1 km 1 km

WSM 6-class graupel scheme
Kain-Fritch (new Eta) scheme

Physical
YSU scheme
process
RRTMG scheme
Dudhia scheme
Initial data NCEP ENL Operational Global Analysis data
SST data RTG SST data
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Fig. 4. The domain area of WRF model used in this study.
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Fig. 5. The vertical cross-section of terrain height from the actual(a), reduced(b) and increased(c) mountain.
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Fig. 6. The time series of temperature(a) and wind speed(b) on May 3, 2016.

Table 2. The statistics of observation and simulated values

Temperature Wind Speed
Mean (Obs.) 169 C 6.85 m/s
RMSE 125C 331 m/s
I0A 0.87 0.61
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Fig. 11. The distributions of convergence and divergence according to altitude on Base experiment(a, b, ¢) and Case LLJ
experiment(d, e, f) at 1100LST (a, d: 850 hPa. b, e: 800 hPa, c, f: 700 hPa, black lines: terrain height, shaded:
convergence(-) and divergence(+), thick black lines: Mt. Geumjeong).
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Fig. 12. The distributions of rainfall (a: Base, b: Case LLJ, black lines: terrain height, shaded: rainfall, thick black lines:
Mt. Geumjeong) and the difference of rainfall between Base and Case LLJ at 1100LST(c).
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Fig. 13. The time series of accumulative rainfall on May 3, 2016 (a: Geumjeong, b: Wonhyosan).
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