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Why Unified Model (UM) based  
Dual-Polarised Radar Simulator? 

Fig. 1. KMA’s dual-pol radar network built by 2018 (top) and UM 

domain   (bottom) 

UM 

Unified Model (UM) has been operated by KMA (Korea Meteorological Administration) since 2011. 

KMA has categorised UM model into Global . Regional . Local Data Assimilation and Prediction System (GDAPS, RDAPS, 

LDAPS) over Korea Peninsula (Fig.1). 

 LDAPS specification: 1.5 km in horizontal resolution, 70 vertical levels at the top of 39 km with latent heat nudging 

method based on Single Column Model composed of Single-Moment, 4-class  microphysics scheme. 

Fig. 2. Structure of UM based Dual-Polarised Radar Simulator 
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Particle Size Distribution in UM: 

Gamma distribution function 
Rain Rate in UM Embedded Water Fraction Methods 

Values of constants for the large-scale precipitation scheme 

 M 1: Diagnostic water fraction method  

              based on the mixing ratio of rain  & ice 

             (Jung et al. 2008) 

 M 2: Iterative water fraction  

             (Dawson et al. 2014) 

 M3: No water fraction 

 M4: Linear melting fraction based 

             on air temperature 

 M5: Melting fraction based on  

             air temperature 

 

Case 1: Summer Convective Cell Embedded Stratiform Heavy Rain (2014.08.21.0700~0900 KST) 

 
Summer Intensive Rain band developed  

across South Korea 

• Typical Summer Heavy Rain due to unstable thermal dynamics: 

UM prediction and Radar Observation were well matched in 

time, space and vertical structure of precipitation. 

• Melting layer was developed about 5 km above the ground with 

depth of 0.5 km (Stratiform Rain) and 1km(Convective Rain) in 

both observed and simulated results. 

• Polarimetric variables show differences on 5dBZ for Z and 

0.5dB for ZDR. 
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UM based dual-polarised radar simulator 

Case 2: Spring Convective Squall Line(2015.04.02.2100~2300 KST) 
Spring Convective Squall Line 

accompanied with Lightning 

• Complex thunderstorms were developed with 

strong lightning systems over the Korea Peninsula 

in April 2, 2015 

• UM prediction was about 1 hour advanced than 

when it was actually occurred on local time, and 

vertical model prediction was much lower than it 

was, too.  

• Therefore the simulates results show less 

precipitation areas in vertical structure, although 

polarimetric variables were closely simulated in 

both model and radar. 

  [PPI images at 201504022200KST]               [ Lightning map ]           
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 S-band Dual-polarised radar networks will 

replace existing weather radars in South Korea 

by 2018.  

 Increasing needs for a better understanding of 

polarimetric radar variables  

 Growing recognition of improving microphysics 

for numerical weather prediction models, 

UM(Unified Model).  

 An attempt to understand mutual relationship 

between radar polarimetric variables and 

numerical prediction   

 A Collaborative work of Weather Radar Centre 

and  Numerical Model Development Division at 

KMA and CAPS at University of Oklahoma in USA 

since 2013 

Simulated Reflectivity for the Squall Line 

system at  different model levels 

UM L.20 UM L.30 

UM L.45 UM L.50 

Simulated Differential Reflectivity (ZDR, dB) 

Using different Water Fraction Methods 

(obs-ZDR)  M1 M2 

M3 
M4 M4 

Summary and Forward 
• UM based dual-polarised radar simulator was applied for two 

different type of precipitations to evaluate evolution, structure, 

polarimetric variables of UM microphysics.  

• Simulated results were shown close relationship with location, 

time and structures of precipitations with slight differences. 

• Differences and limitations will be improved through more case 

studies with various type of precipitations.  

• A web page will be built for real-time UM based dual-polarised 

radar simulator for Numerical Weather Prediction Modellers. 
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