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Abstract

Spatia distribution of precipitation has been estimated based on the local gauge correction (LGC) with a fixed inverse
distance weighting (IDW), which is not optimized in taking effective radius into account depending on the radar error. We
developed an agorithm, improved loca gauge correction (ILGC) which eliminates outlier in radar rainrate errors and optimize
distance power for IDW. ILGC was statistically examined the hourly cumulated precipitation from weather for the heavy rain
events. Adjusted radar rainfall from ILGC isimproved to 50% compared with unadjusted radar rainfall. The accuracy of ILGC
is higher to 7% than that of LGC, which resulted from a positive effect of the optimal agorithm on the adjustment of
quantitative preci pitation estimation from weather radar.
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Table 1. Characteristics of radars operated by the Korea Meteorological Administration

maximum range

radar site wavelength (km) latitude longitude
Baengnyeongdo C-band 256 37°55° 35" 124° 40" 17
Jindo S-band 240 34° 28 19 126° 19 25™
Gwangdeoksan S-band 250 38°07° 02 127° 26 02
Myeonbongsan C-band 200 36°10° 35" 128° 59" 59
Gudeoksan S-band 240 35° 06" 56 129° 00" 06"
Gwanaksan S-band 240 37°26° 28" 126° 57" 58"
Seongsan S-band 250 33°23' 01 126° 52" 55™
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Table 2. Radar events used to verify improved LGC method

event period (UTC) maximum rainfall accumulation
1 1500UTC Jul. 4, 2013 ~ 0900UTC Jul. 5, 2013 171 mm
2 1500UTC Jul. 7, 2013 ~ 1400UTC Jul. 8, 2013 180 mm
3 1500UTC Sep. 10, 2013 ~ 0230UTC Sep. 11, 2013 71 mm
4 1500UTC Sep. 13, 2013 ~ 0600UTC Sep. 14, 2013 158 mm
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Fig. 1. Amount of the total accumulated rainfall observed by the Automatic Wesather System for each event.
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Fig. 2. Spatial distribution of rain gauge positions used (a) to adjust radar rain rates and (b) to verify LGC method.
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Table 3. Comparison of rainfall applying KLGC and ILGC on 2120 UTC September 14, 2013

description before adjusting KLGC ILGC
effective radius (km) - 200 200
distance power - 2 3
the number of outlier - 0 2
Correlation Coefficient 0.30 0.66 0.71
Root Mean Square Error (mm h™) 15.61 10.44 9.08
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(a) KLGC

Radar rainrate error

1450 135 VSO0 13 AL AT 13750 133 1SS0 139 13950 13D

Adjusted Radar rainrate B
™ ™ ™ - mm h?2

(b) ILGC

Adjusted Radar rainrate
134 138 138 130

W A 95 UGS 137 WG UM 19 NN 1% 18

Fig. 6. Spatid distribution of radar rainrate and errors (a) applying KLGC and (b) ILGC on 2120 UTC September 14, 2013.

Table4. Mean distance powersin IDW for each event

event mean distance power standard deviation
1 20 0.9
2 22 0.9
3 21 0.9
4 18 10
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Fig. 7. Time series of distance powersin IDW for each event.

Table5. Percentage of outliersin radar rainrate errors for each event

event mean . standard deviation .
(Average of the number of outliers) (Average of the number of outliers)
1 3.3%(2.5) 1.3%(1.5)
2 2.29%(1.1) 1.9%(1.1)
3 3.1%(2.4) 1.4%(1.6)
4 3.9%(4.1) 1.2%(2.4)
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Fig. 8. Time series of percentage of outliersin radar rainrate errors for each event.

Table6. Verification of adjusted amount of the hourly accumulated rainfall using KLGC and ILGC for each event

verification — after adjusting after adjusting
method event before adjusting (KLGC) (LGO)
1 0.68 0.81 0.84
Correlation 2 0.67 0.84 0.87
Coefficient 3 0.60 0.82 0.86
4 0.64 0.79 0.81
1 6.11 3.28 3.05
SEOOt MEem 2 10.39 5.03 4559
uare Error
(mm) 3 457 251 2.20
4 8.87 537 5.06
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Fig. 9. Spatial distribution of totd rainfall accumulation (a) before applying LGC method and (b) after applying KLGC and

(c) ILGC for each event.
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Fig. 10. Comparison of hourly rainfall accumulation from rain gauges and radar (&) before applying LGC method and (b)
after applying KLGC and (c) ILGC for each event.

Table7. Verification of adjusted amount of the total accumulated rainfall using KLGC and ILGC for each event

verification — after adjusting after adjusting
method event before adjusting (KLGC) (1LGO)

0.93 0.96 0.96
0.89 0.93 0.94
0.92 0.93 0.95
0.86 0.90 091

Correlation
Coefficient

53.61 14.52 13.78

Root Mean 67.59 1830 16.96
Square Error
(mm) 20.16 6.94 6.01

AIWIN|P|M WOIN|PF

4261 17.07 16.18
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Fig. 11. Comparison of total rainfall accumulation from rain gauges and radar (a) before applying LGC method and (b) after

applying KLGC and (c) ILGC for each event.
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