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Abstract We investigated the impact of domain size on the simulated summer precipitation over
the Korean Peninsula using the Weather Research and Forecasting (WRF) model. Two different
domains are integrated up to 72-hours from 29 June 2017 to 28 July 2017 when the Changma front
is active. The domain sizes are adopted from previous RDAPS (Regional Data Assimilation and
Prediction System) and current LDAPS (Local Data Assimilation and Prediction System) oper-
ated by the Korea Meteorological Administration, while other model configurations are fixed iden-
tically. We found that the larger domain size showed better prediction skills, especially in
precipitation forecast performance. This performance improvement is particularly noticeable over
the central region of the Korean Peninsula. Comparisons of physical aspects of each variable
revealed that the inflow of moisture flux from the East China Sea was well reproduced in the
experiment with a large model domain due to a more realistic North Pacific high compared to the
small domain experiment. These results suggest that the North Pacific anticyclone could be an
important factor for the precipitation forecast during the summer-time over the Korean Peninsula.
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Fig. 1. (a) Locations of KMA weather stations for ASOS (green) and AWS (orange). The blue dots are selected ten stations of
ASOS which locate in large cities. (b, ¢) Cumulative daily precipitation for the ten selected stations. The black line indicates
averaged precipitation of the selected ten stations.
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Fig. 2. Domain configurations used for the model experiments. Number at the top-left corner indicate horizontal resolution and
the number of grids in the domain. Both DM2L and DM2S are simulated using DM1 data for their lateral boundaries every
6 hours.
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Table 1. Summary of the WRF model configuration.

Model

WRF v4.0

Domain Domain 1

Domain 2 Large Domain 2 Small

Horizontal grid spacing (km)

1000 x 830 (9 km)

1960 x 1687 (3 km) 1051 x 829 (3 km)

Time step (s) 32

15 15

Vertical layers/Model top

45 Sigma layers/30 hPa

Grid nesting

One-way nesting

Initial/Boundary condition

ERA-Interim (N128)

Domain 1

Case/Integrated time 29 June 2017~28 July 2017 (72 hours in one case)
Longwave/Shortwave radiation RRTMG
Microphysics WSM5
Planetary boundary layer Shin and Hong
Land surface model Noah LSM
Shallow convection GRIMS
Deep convection New SAS None
Gravity wave drag GWDO
Table 2. Contingency table for verification of 1-day accumulated rain.
Total events=H+ F+ M+ C Observation
Yes No
Forecast Yes H (Hit) F (False alarms).
No M (Miss) C (Correct negative)
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Fig. 3. Averaged cumulative daily precipitation for the ten selected stations. Each result indicates ASOS (black), DM2L (green),
and DM2S (blue) for a 48-hr forecast. The gray shade shows the analysis period, which is the overlapping period between
ASOS and model experiments.
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Fig. 4. Horizontal distribution of accumulated precipitation from 2 July to 29 July for 2017. (a) ASOS, (b-d) 24, 48, 72-hr
forecasts from DM2L, (e) AWS, and (f-h) 24, 48, 72-hr forecasts from DM2S.
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Fig. 5. (a-c) Threat score (solid line) and equivalent threat score (dashed line) of 1-day accumulated precipitation for 24, 48, 72-
hr forecasts. (d-f) The same as in the upper panel but for bias score. Results for DM2L and DM2S indicate green and blue,
respectively. The rate of samples (in %) for each threshold is shown at the top of the figure.
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