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I 01 Introduction

v' Radar provides information of precipitation by observing the three-dimensional distribution
of rainfall intensity and movement within the weather systems.

v Gao et al. (2012) classified the radar reflectivity information into hydrometeors (snow, hail,
rain) based on the model background temperature field to improve assimilation and
precipitation forecasting.

v Wang et al. (2013) developed a method to assimilate the mixing ratio of a hydrometeors
using the Z-q, relationship and included water vapor mixing ratio.

v Lee and Min (2019) effectively predicted convective precipitation within short duration (3-6
hours) through radar data assimilation (RDA) using three dimensional-Variational (3DVAR)
method and reported improvement in the PBL structure and growth.

v Previous data assimilation studies verified the accuracy of precipitation predictions but did

not explain how RDA affects formation of precipitation.

» To understand the impact of high spatio-temporal resolution data on summer heavy rainfall
using numerical weather prediction (NWP) model, various synoptic and asynoptic

observational data are assimilated and evaluated.



I 02 Part I: Hybrid versus 3DVar RDA

v" Model Configuration

1300 Resolution 9 km 3 km
e Grid # 352 x 352 x 60 250 x 361 x 60
T 1::;% Cumulus Multi-scale Kain-Fritsch scheme
é 3222 Microphysics WDM 6-class scheme
i 600 £ PBL Yonsei University Scheme
jgg% Surface Layer Revised MM5 Monin-Obukhov scheme
: Zgg Land Model Unified Noah land-surface model
100 IC & B.C NCEP GFS 0.25 Degree Global Forecast Grids
0 Historical Archive
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v' Case Overview
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: e |« Forecast period : 0800 ~ 1800 UTC 03 Sep. 2018
» Maximum total cumulative precipitation : 180.0 mm
« Maximum rainrate : 140.6 mm/hr

» System : Low pressure with a cold front
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« Data Assimilation Flowchart
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v Experimental Design
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v/ 0800 UTC 03 Sep. 2018 : Increment of wind and water vapor mixing ratio

v" Forecasted cumulative precipitation from 0800 UTC ~ 1800 UTC 03 Sep. 2018

Experiment Bias RMSE
(mm) (mm)

CTRL -9.356 33.124

3DVAR -7.102 29.682

Hybrid -1.546 28.594




