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Table 1. A summary of the radars and rainfall cases
(a) Summary of the radars and rainfall data used for calculating observational bias
	Items
	Details

	Reference radar
	Bislsan S-band dual-polarization radar
(Maximum  observation range: 150 km; Gate size: 0.125 km; Elevation: 6 angles; Update: every 2.5 minute interval)

	Target radar
	11 single-polarization radars operated by the Korea Meteorological Administration:
Baegnyeondo (BRI, S-band), Kwanaksan (KWK, S-band), Oseonsan (KSN, S-band), Jindo (JNI, S-band), Gosan (GSN, S-band), Seongsan (SSP, S-band), Gudeoksan (PSN, S-band), Myeonbongsan (MYN, C-band), Gangneung (GNG, S-band), Gwnagdeoksan (GDK, S-band), Incheon (IIA, C-band)

	Calibration data
	Rainfall cases from 1 June  to 31 August in 2012


(b) Rainfall cases used for the verification

	Items
	Period (LST)
	Sources

	Case 1
	20120608 0600 - 20120608 1900
	Local torrential rainfalls

	Case 2
	20120615 0500 - 20120616 0400
	Changma front

	Case 3
	20120618 0000 - 20120619 1300
	Changma front

	Case 4
	20120623 1300 - 20120624 1900
	Local torrential rainfalls

	Case 5
	20120629 0800 - 20120701 0100
	Changma front

	Case 6
	20120705 0400 - 20120707 0200
	Changma front

	Case 7
	20120710 1000 - 20120711 1900
	Changma front

	Case 8
	20120712 2330 - 20120713 0730
	Changma front

	Case 9
	20120714 0800 - 20120715 1500
	Changma front

	Case 10
	20120716 2300 - 20120717 2200
	Changma front

	Case 11
	20120718 1400 - 20120719 1300
	Typhoon

	Case 12
	20120810 0300 - 20120810 2200
	Local torrential rainfalls

	Case 13
	20120812 0500 - 20120813 1500
	Local torrential rainfalls

	Case 14
	20120814 1700 - 20120816 2300
	Local torrential rainfalls

	Case 15
	20120819 1600 - 20120822 2100
	Local torrential rainfalls

	Case 16
	20120822 2200 - 20120825 1100
	Local torrential rainfalls

	Case 17
	20120827 1300 - 20120828 1800
	Changma front and Typhoon

	Case 18
	20120829 1500 - 20120830 2300
	Typhoon


Table 2. The radar pairs for estimating the Z-bias of each radar site

	Reference radar
	Target radar
	Reference radar
	Target radar

	BSL
	KSN, PSN, MYN
	IIA
	BRI

	KSN
	JNI
	KSN
	KWK

	JNI
	GSN, SSP
	KWK
	GDK

	KWK
	IIA
	GDK
	GNG


Table 3. Z-bias for each radar site
	Radar site
	Z-bias (dB)
	Radar site
	Z-bias (dB)

	BRI
	-7.87*
	JNI
	-1.16

	GDK
	-4.29
	KSN
	-4.87

	GSN
	-3.99
	KWK
	-5.15

	GNG
	-4.77
	MYN
	-5.63

	IIA
	-5.19
	PSN
	-2.28

	SSP
	-4.50
	
	


* Z-bias on average during the calibration period

Table 4. The application results of the rainfall estimation bias correction methods
(a) Total average
	Method
	MAE (mm hr-1)
	RMSE (mm hr-1)
	Correlation coefficient

	None
	3.80
	7.37
	0.83

	Z-bias
	3.65
	7.21
	0.84

	Z-bias_MFBC
	3.37
	6.68 (7.4%*)
	0.93 (10.7%)

	Z-bias_LGC
	2.19
	2.62 (63.7%)
	0.94 (11.7%)


* represents the change ratio related to the Z-bias correction results in terms of RMSE and correlation coefficient 
