Impact of increasing model resolution on added values in regional climate simulation of heavy precipitation
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Accumulated precipitation in observation and differences
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complex topography and various meteorological phenomena. - CTRL36 : underestimated in most regions (especially on northwestern & southern regions) | iRl i
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3.  As high-performance computing resources developed, simulating the high-resolution global model has been possible. - CTRL0O4 & LOWO04 : greatly reduced negative biases, although not improved significantly 3 - LA 35N - S
4. The added value (AV) gained from using a high-resolution model has been constantly emphasized. in spatial distribution. ol
5. However, most previous studies mainly researched on spatial distribution of the weather elements through a simple qualitative - When detailed topographic data were used (CTRLO04), the bias pattern was like that of LOWO04 - CTRL36 .
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6. The Kkinetic energy (KE) can be used for analyzing precipitation scale. - Even, CTRLO0O4 moderately overestimated precipitation in the mountainous eastern part, it Zz: ol :::
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* Daily precipitation > Imm/day was sampled for analysis.

* Rain cells at 3-hour intervals as closed contours with rainfall intensity exceeding 0.1mm for 3 hours. . . , ,
* Detailed topographic effects (same grid-spacing) LOWO04 vs.

Rain Cell Numbering Method
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Spectral method was used to examine the model performance for kinetic energy depending on model resolution and its association with e WMB shows highest difference between CTRL04 and LOW@4 & 4 - 10 -2
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simulated precipitation in assumptions. We used kinetic energy at 850 hPa (TOTAL), which showed the highest temporal correlation with on highest height group. g 5 L -
precipitation at various vertical levels. e We can infer that hlgher elevation group’s WMB increase made 80-100 60-80 40-60 20-40 0-20
_ Percentile (%
TOTAL(m?s™?) = 0.5 - (ua850* + va850?) CTRLO04’s precipitation increase. %)
Length of dO3 1s 856km - 856km . Only meso-a to meso-y can be simulated.
New wind component with wavelengths of meso-o (WMA), meso-p (WMB) 4. Summal‘y
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WMA(m?s™%) = 0.5 - (ua8504g200" + va85065200"), WMB(m2s™2) = 0.5 - (ua850,r200" + 1a850,7200°) 1. Assessing Model Resolution : Our study focused on evaluating the impact of increasing model resolution on regional climate simulations,
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108 _%Hﬁ— 108 _—%.HIHQ 10° _#%%ﬁ 2. Fine-Mesh Effects : Changes 1n grid spacing, leading to finer meshes, resulted in higher extreme precipitation intensity on smaller grids.
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:g . WMA WNMB fg b WMA WMB :g oy WMA “\‘ WMB 3. Topographic Influence : Detailed topographic representation had a significant influence on precipitation, particularly in mountainous
E £ £ regions, where higher resolution led to increased precipitation.
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§ 10 § 10 § 10° - 4. Precipitation Increase : The combined effects of fine-mesh and topographic representation resulted in an overall increase in precipitation.
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310° - 310°% - 3102 - 5. Scale-Dependent Kinetic Energy : This precipitation increase was not directly correlated with meso-a or larger-scale kinetic energy but
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5 5 : 6. Resolution Impact : Increasing model resolution notably affected precipitation via meso-3 and smaller-scale phenomena.
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] P ] : ] o © ) ] : 7. Variable Impact : Model resolution alone, without fixed settings, increased precipitation, highlighting detailed topography's importance.
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