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ABSTRACT

Comparison between the Tropical Rainfall Measuring Mission(TRMM)/Precipitation Radar(PR) and the
C-band doppler radar at Cheju, Kunsan and Pusan, operated by the Korean Meteorological Administration
(KMA), is conducted for validation of the surface precipitation structure, and for calibration of KMA radar
instrument. Data used in validation was selected for seven rain events in the south region of about 36°N
and at TRMM overflight in Korea, during the summer season of 2000. Quantitatively comparing radar
reflectivities from two different platforms that have different view angles, bandwidths and frequencies is a
challenging task. For the comparison, the precipitation pattermns are projected on the same area for TRMM
PR. Through the comparison, it is realized that the reflectivity from ground-based radar is under
estimated, compared to TRMM/PR observations. We discuss that is underestimation may be produced by
many factors(system performance, topography, etc).
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TABLE 1. Specification of Kunsan, Pusan and

Cheju radar
o A 24 SIS
=YY 120,240,480 120,240,480 120,240,480
SEf C-band C-band C-band
Beam width 1.2 1.2 1.2
Peak power
(kW) 250 250 250
Frequency
(MH2) 5340 5340 5340
PRF(Hz) 250,1180  250,1180  250,1180
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TABLE 2. Specification of TRMM/PR

[tem Specification
Frequency 13796, 13.802GHz
Swath width 220km(from end to end)

Observable range Surface to 15km altitude
Horizontal resolution 4.3km(nadir)

Vertical resolution  0.25km(nadir)
Type gf;yelement WG planar
Beam width 0.71°x0.71°
Scan angle + 17(cross track scan)
Peak power 500W
PRF 2776Hz
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TABLE 3. Parameters of TRMM/PR Z-R relation
500m above bright  Bright band or  500m below bright Lowest
Top of echo band or 750m above freezing band or 750m below valid range
freezing level level freezing level bin
stratiform  a 250.8 304.6 1649.3 283.9 275.7
b 1.294 1.308 1.372 1.446 1.487
convective a 174.1 1595 159.9 159.5 1475
b 1.323 1511 1511 1.511 1.554
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TABLE 4. Matched case of TRMM/PR and ground-based radar

Orbit number Orbit segment gold & Azt TRMM/PR & A|Zt
15064 ascending 721049 12:30 721049 12:24
15064 descending 7410¢ 14:00 7410¢ 14:00
15126 ascending 7414¢ 11:00 79149 10:47
15127 descending 74144 12:30 7414¢ 12:23
15280 ascending 7924Y  5:.00 78249 508
15281 descending 79244 7:00 78249 644
15451 descending 8€¥ 49 1:30 8¢¥ 49 1:29
o} gl & 59 Axgre] &S 95kl Bamese] W4t
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FIGURE 1. Scatter plots of the TRMM/PR reflectivity vs ground-based radar
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TABLE 5. Statistics for ground-based radar(GR) and PR in Cheju, Kunsan and Pusan

Cheju Kunsan Pusan
GR PR GR PR GR PR
~1km Max. value 37.84 41.64 39.26 42.70 46.94 52.65
Mean 25.54 29.86 28.64 34.77 27.36 36.02
degree of freedom 140 22 857
1km~2km Max. value 40.34 42.57 40.28 40.42 37.19 47.07
Mean 26.96 31.18 24.01 26.10 26.10 35.46
Degree of freedom 299 233 1447
2km~4km Max. value 35.84 39.10 41.37 41.33 33.77 43.76
Mean 25.21 29.97 22.28 23.27 26.36 35.54
degree of freedom 197 206 1007
3km~4km Max. value 39.19 39.67 39.37 41.69 37.04 48.32
Mean 25.71 31.10 23.87 2491 25.79 34.60
Degree of freedom 269 249 1194
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TABLE 6. RMSE according to altitude and

reflectivity on Cheju, Kunsan and Pusan

Cheju  Kunsan Pusan

20-25dBZ 435 411
~1km  25-30dBZ 449 467 4.31
30-35dBZ 849 877 792

20-25dBZ 469 4.00 350
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ox 25-30dBZ  4.25 5.38 4.40
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30-3dBZ  7.22 6.62 771
o 20-25dBZ  4.96 3.9 3.28
m
% 25-30dBZ  4.52 4.81 4.60
~3km
30-35dBZ 823 6.39 783
% 20-25dBZ  4.58 3.55 2.61
m
& 25-30dBZz 431 4.79 476
~4km
30-35dBZ 808 6.58 760
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FIGURE 2. Comparison of reflectivity fields: (a) ground-based radar at PPl 0° and (b) TRMM at 2km
for the orbit number 15064 case(The solid line is position of vertical cross section on Figure 4)
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FIGURE 3. Comparison of reflectivity fields: (a) ground-based radar at PPl 0° and (b) TRMM at

2km for the orbit number 15281 case
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FIGURE 4. Comparison of reflectivity vertical cross section: (a) ground-based radar (b) TRMM for
the orbit number 15064 case
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