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ABSTRACT

A Comparative Study of the Rainfall Intensity

Between Ground Rain Gauge and Weather Radar

Lim Jae-Hwan
Advisor @ Prof. Ryu, Chan-Su Ph.D
Department of atmospheric science

Graduate school of Chosun university

Today they use a weather radar with spatially high resolution in
predicting rainfall intensity and utilizing the information for super
short-range forecast in order to make predictions of such severe
meteorological phenomena as heavy rainfall and snow. For a weather
radar, they use the Z-R relational equations between the reflectivity
factor(Z) and rainfall intensity(R) by rainfall particles in the
atmosphere in order to estimate intensity. Most used among the
various Z-R relational equations is 7=200R"" applied to stratifomis
rain. It’'s also used to estimate basic rainfall intensity of a weather
radar run by the weather bureau. This study set out to compare
rainfall intensity between the reflectivity of a weather radar and the
ground rainfall of ASOS(Automatic Surface Observation System) by
analyzing many different cases of heavy rain, analyze the errors of
different weather radars and identify their problems, and investigate

their applicability to nowcasting in case of severe weather.
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Table 1. Z-R Relationship a and b value of world various area.

3
Research Area z-a'R

a b
Blanchard(1953) Hawaii 31 1.71
i 700 1.60
Mai(1960) Japan 20 150
| Norman. 45 1.43
Wilson(1963) 241 1.45
Oklahoma 141 172
70 1.42
Doherty (1963) Ottawa, Canada 3.4 163
Aoyagi(1964) Tokyo 100 1.40
Diemn(1966) gg‘rrrlflgf;e 227 131
Berjul Jew(1966) Valday, USSR 340 1.40
Mueller and Sims(1966) Forida 286 1.43
Fujiwara(1967) Hawaii 80 1.39
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Table 2. Location of weather radar site.
. Location .
Radar site Height above| Antenna
Address ]

name Lat. Long. the sea(m) | height(m)
Osungsan | 36.00 12647 | A5 FAHA] AAald A9 g 217.0m 230.0m

Jindo 34.28 12619 | A A= oA ARH Y 476.4m 486.4m
Kuducksan| 35.06 | 129.00 |F4FHg9A] A5 AdixlE 37F  518.0m 545.5m




Table 3. Component of weather radar.

Manufacture Co. | Gematronik Metstar EEC
Performance (Germany) (China) (USA)
Radar site Jindo Osungsan Kuducksan
Modulation Tube Klystron Klystron Klystron
Frequency (MHz) 2,890 2,735 2,712
Trans_ | Pulse short 1.0us 1us 1.0us
mitter | Width long 2.5us 4.5us 4.5us
short pulse | 600, 400Hz | 600, 400Hz | 600, 400Hz
Dual PRF
long pulse 250Hz 312Hz 300Hz
Possession Frequency
Width 8M 8M 8M
Dynamic range 95 dB 114 dB 100 dB
Receiver
MDS -110 dBm -110 dBm -114 dBm
Antenna diameter 85m 85 m 85 m
ANT | Beam width 1° 1° 1.2°
Antenna Gain 44 dB 45 dB 45 dB
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Table 4. Various Z-R relationship reflectivity and rain rate.

Reflectivitiy mm/hr
(dBZ) | 7200 £ | Z=486 2" Z=31 2™ | 7=2000 £**| Y] 3
23 1.0 05 2.9 0.3
24 1.2 0.6 3.4 0.3
25 1.3 0.7 39 0.3
26 L5 0.8 44 0.4
27 1.7 L0 5.0 05
28 2.0 1.2 5.8 05
29 2.3 1.4 6.6 0.6
30 2.7 1.7 76 0.7
31 3.2 2.0 8.7 0.8
32 36 2.3 9.9 0.9
33 42 2.8 11.4 L0
34 A7 33 13.0 11
35 5.6 39 14.9 1.2
36 6.4 46 17.1 1.4
37 75 55 19.5 16
38 8.6 65 22.3 1.8
39 10.6 17 25.6 2.0
40 115 9.0 29.3 2.2
a1 133 10.8 335 25
42 154 12.7 38.3 2.8
43 17.8 150 43.9 3.1
44 205 17.8 50.2 35
45 23.6 21.0 57.4 3.9
46 27.3 24.9 65.7 44
47 316 29.4 75.2 5.0
48 36.4 348 86.0 5.6
49 42.1 41.2 98.4 6.3
50 48.6 48.8 112.6 7.0
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Table 5. Weather station of weather radar inside of 50km.

Radar site Weather station

Osungsan Jeonju Buan Jeongeup
Jindo Mokpo Wando Haenam

Kuducksan Masan Miryang Geoge
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=R = AGLVIES FFE WES= 500hPa
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SRR EX I R TR

Z 79 = Table 63 Zt.
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Table 6. The case analysis day of Osungsan weather radar site.

The case Rainfall of the case analysis day (mm)
analysis day Jeonju Jeongeup Buan
May 28 47.5 66.5 43.5
June 18 85.0 59.0 60.0
June 28 63.5 62.5 66.0
July 23 47.0 23.5 31.0

Table 7. The case analysis day of jindo weather radar site.

The case

Rainfall of the case analysis day (mm)

analysis day Mokpo Haenam Wando
May 28 79.0 107.0 81.0
June 17 43.5 64.5 105.5
June 18 71.0 48.0 32.0
June 28 67.5 69.5 975
July 2 56.5 775 54.5

Table 8. The case analysis day of kuducksan weather radar site.

The case Rainfall of the case analysis day (mm)
analysis day Masan Miryang Geoje
May 28 67.5 62.5 157.5
June 18 1355 94.0 72.5
June 28 71.5 60.0 75.5
August 15 34.5 40.5 76.0
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Fig.14. Compare of the rainfall intensity Between rain gauge
and Osungsan weather radar.
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Fig.16. Compare of the rainfall intensity Between rain gauge
and Kuducksan weather radar.
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Fig.20. Compare of the rainfall intensity between rain gauge
and Osungsan weather radar.
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Fig.22. Compare of the rainfall intensity between rain gauge
and Kuducksan weather radar.
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Fig.26. Compare of the rainfall intensity between rain gauge

and Jindo weather radar.
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Fig.30. Compare of the rainfall intensity Between rain gauge
and Osungsan weather radar.
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Fig.34. Compare of the rainfall intensity between rain gauge
and Kuducksan weather radar.
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July 23
0.593
0.589

0.424

June 28
0.767
0.621
0.837

June 18
0.631
0.595
0.581

- 39 -

zkol 7 et Ao 2 ddE t(Fig. 35~37).

}

o
w

May 28
0.693
0.645
0.703

Day

Jeonju
Buan
Jeongeup

Area

Table 9. Correlation coefficient of Osungsan weather radar.
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Table 10. Correlation coefficient of Jindo weather radar.

Area Day May 28 | June 17 | June 18 | June 28 | July 2
Mokpo 0.484 0.751 0.566 0.767 0.449
Wando 0.647 0.742 0.548 0.638 0.353
Haenam 0.645 0.645 0.506 0.706 0.448

Table 11. Correlation coefficient of Kuduksan weather radar.

Day May 28 June 18 June 28 | August 15
Area

Masan 0.471 0.504 0.709 0.694
Miryang 0.229 0.340 0.644 0.612
Geoge 0.569 0.652 0.599 0.551

Correlation coefficient of Osungsan weather radar

oo
7 [\ —e—Jeonju
——Buan
Jeongeup

23-Jul <

28-Jun

/\ 18-Jun

Fig. 35. Correlation coefficient of Osungsan weather

radar.

_40_



Correlation coefficient of Jindo weather
radar

O'S’T\ —&— Mokpo
—#—\Wando
Haenam

17-Jun

Fig. 36. Correlation coefficient of Jindo weather radar.

Correlation coefficient of Kuducksan weather radar
28-May

—o— Masan
—l— Miryang
Geoje

28-Jun

Fig. 37. Correlation coefficient of Kuduksan weather radar.
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