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Abstract

Three leading agencies under different ministries - Korea Meteorological Administration (KMA) in the ministry of Environment, Han
river control office in the Ministry of Land, Infrastructure and Transport (MOLIT) and Weather Group of ROK Air Force in the Ministry
of National Defense (MND) - have been operated radars in the purpose of observing weather, hydrology and military operational weather
in Korea. Eight S-band dual-pol. radars have been newly installed or replaced by these ministries over different places by 2015. However
each ministry has different aims of operating radars, observation strategies, data processing algorithms, etc. Due to the differences, there
is a wide level of accuracy on observed radar data as well as the composite images made of the cross governmental radar measurement.
Gaining fairly high level of accuracy on radar data obtained by different agencies has been shared as a great concern by the ministries. Thus,
“an agreement of harmonizing weather and hydrological radar products” was made by the three ministries in 2010. Particularly, this is very
important to produce better rainfall estimation using the cross governmental radar measurement. Weather Radar Center(WRC) in KMA
has been developed an empirical method using measurements observed by Yongin testbed radar. This study is aiming to examine the
efficiency of the empirical method to improve the accuracies of radar rainfalls estimated from cross governmental dual-pol. radar
measurements. As a result, the radar rainfalls of three radars (Baengnyeongdo, Biseulsan, and, Sobaeksan Radar) were shown improvement
in accuracy (1-NE) up to 70% using data from May to October in 2015. Also, the range of the accuracies in radar rainfall estimation, which
were from 30% to 60% before adjusting polarimetric variables, were decreased from 65% to 70% after adjusting polarimetric variables.
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Table 1. Specifications

BRI BSL SBS
Manufacturer EEC (U.S.) METSTAR (China) METSTAR (China)
Antenna diameter (m) 8.5 8.5 8.5
Beam width (°) 1.0 0.95 0.95
Transmitting tude Klystron Klystron Klystron
Band S S S
Transmitting frequency (MHz) 2,879.0 2,795.0 2,862.5
Peak power (kW) 850 750 750
Observational range (km) 240 150 150
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Table 2. Radar rainfall estimation algorithms

Name

Algorithm

R(2) R(2) =0.0365 x 2062

R(Z Zpp)

R(Z Zp) = 0.0081 x 29" x 7 32457

R(Z Zpps KDP)

if Kpp=0.3°/km and Z=38dBZ and Zpr=0.5dB
= R(Kpp Zp) = 908X Ky < 2,5

if Kpp=>0.3°/km and Z>38dBZ and Zpz<0.5dB
— R(K,,p) =40.5X K55

if (Kpp<0.3°/km or Z<38dBZ) and Zpz=>0.5dB
— R(Z Zp) = 0.0067 x 209 x 7, 34

if (Kpp<0.3°/km or Z<38dBZ) and Zpz<0.5dB
— R(2) =0.0170 x 207143
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Fig. 2. Scatter plots between hourly gauge rainfall and hourly radar rainfall before the adjustment from May to Oct 2015 (R(Z), R(Z, Zpr) and
R, Zor, Koe) from left to right)
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Fig. 3. Bivariate probability distribution of Z-Zor and Z-Ab» (BRI, BSL and SBS Radar from left to right)
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Fig. 4. Accuracy of the radar rainfall with respect to the magnitude of adjustment
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Fig. 5. Scatter plots between hourly gauge rainfall and hourly radar rainfall after the adjustment from May to Oct 2015 (R(Z), R(Z, Zor)and R(Z,
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Table 3. Accuracy of the radar rainfall before and after the adjustment (from May to Oct 2015)
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