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Abstract : In this study, the impact of cumulus parameterization usage in Weather Research and Forecasting
(WRF) model on reproducing summer precipitation in South Korea is evaluated. Two sensitivity experiments
are set up with using cumulus parameterization (ON experiment) and without using cumulus parameterization,
which is called Convection Permitting Model (OFF experiment). For the both ON and OFF experiments, the
horizontal grid resolution is 2.5km, and initial and lateral boundary conditions are derived from ERA5 reanalysis
data. Overall, both of the two experiments can capture the spatial distribution of 2014 summer mean and extreme
precipitation but show dry biases in the southern region of Korean Peninsula. Occurrence percentage analyses for
different precipitation intensity reveal that OFF experiments show better performance than ON experiment for
extreme precipitation. In the case of heavy rainfall over Gyeongnam region for 25 August 2014, OFF experiment
shows similar characteristic of rainfall to the observations, although it simulates earlier precipitation peak. On the
other hand, ON experiment underestimates the amount of precipitation. Also, vertical distribution of equivalent
potential temperature and strong southerly wind which play an important role in developing heavy rainfall on 25

August 2014 are better simulated in OFF experiment.
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Figure 2. Spatial distribution of 2014 summer mean precipitation (mm/day) from (a) Observation, (b) ON, and (c)
OFF experiment and difference between ASOS and (d) ON and (e) OFF experiments.
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Figure 3. Same as Fig. 2 but for mean above the 90th percentile of daily precipitation (mm/day) in 2014 summer.
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Table 1. Bias values of ON and OFF experiments for mean (mean above the 90th percentile) of 2014 summer daily

precipitation.
ON OFF

Mean Bias -1.64 (-8.00) -1.02 (-2.98)

South Korea Mean Absolute Error (MAE) 1.75 (10.59) 1.40 (9.69)
Root Mean Square Error (RMSE) 2.35 (14.73) 1.97 (13.17)

North region of Mean Bias -0.64 (-1.43) -0.38  (0.62)
SO" 0 I;gr; © Mean Absolute Error (MAE) 0.85 (5.42) 0.84 (6.45)
" Root Mean Square Error (RMSE) 1.13 (6.87) 1.12 (8.11)
South resion of Mean Bias -2.66 (-14.21) -1.69 (-6.23)
SO”th;Eg“’no Mean Absolute Error (MAE) 2.69 (15.52) 2.01 (12.95)
outh Borea Root Mean Square Error (RMSE) 3.15 (19.58) 2.57 (16.75)
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Figure 4. Percentage of occurrence of summer daily precipitation in 2014 summer for different intensity classes

derived from the observation and WRF experiments.
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Figure 5. Radar image of rainfall (mm/hr) at (a) 12:00, (b) 13:00, (c) 14:00 on 25 August 2014 (KST). Images are

provided by Korea Meteorological Administration (KMA).
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Figure 6. (a) Spatial distribution of the (top) 200hPa wind speed (m/s), (bottom) sea level pressure (shaded, hPa)
and 850hPa wind (vector, m/s), (b) Vertical cross section of Divergence (1e+06 s™) over 129.3°E at 12:00 KST on 25
August 2014 from MERRA?2 data. Red 850hPa wind vector denotes that the wind speed is greater than 12m/s.
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Figure 7. Timeseries of accumulated precipitation averaged for 3 ASOS stations on 25 August 2014 (KST).
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