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Radar Rainfall Estimation Using Window Probability Matching Method

: 1. Establishment of Z.-R Relationship for Kwanak Mi. DWSR-88C at Summer, 1998
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Abstract

Window Probability Matching Method(WPMM) is achieved by matching identical probability
density of rain intensities and radar reflectivities taken only from small window centered about
the gage. The equation of Z.-R relationship is obtained and compared with data between a
DWSR-8C radar and high density rain gage networks within 150km from radar site In
summer season, 1998,

The probability density of radar effective reflectivity is distributed with high frequency near
15dBBZ. The frequency distribution of rain intensities shows that rain intensity is lower than
10mm/hr in most part of radar coverage arca. As the result of Z.-R relationship using WPMM,
curved line has shown 1o the log scale spatially and it can be explained more flexible than anv
straight- line power laws at the transformation to the rainfall amount from 7. value. During 3
months, total radar cumulative rainfall amount estimated by Z=200R™ and WPPMM relationships
are 44 and 80 percentages of total raingage amount, respectively. Therefore, Z. R relationships
by WPMM mayv be widely needed a statistical method for the computation of accumulated
precipitation.
kevwords ¢ Radar rainfall, Z. R relation, Probability Density Function, WPMM
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Table 2. The characteristics of radar at Kwanak Mt.

[ Parameters Characteristics
Radar type DWSR - 88C
Wavelength (cm) 5.6
Range (km) 240
Pulse width (gs) 2.0
Pulse repetition frequency (1z) 250
Azimuthal resolution (deg.) I
Grate size (m) 1000
Antenna_diameter (m) 3.6 I
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Fig. 1. The raw data of radar base scan
reflectivity on 12 August, 1998.
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Fig. 2. The quality controlled radar base scan
reflectivity on 12 August, 1998.
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Fig. 4. The schematic flow chart for probability distribution calculation between
radar reflectivity and rainfall intensity
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Fig. 5. (a) Nine reflectivity data are contributed to the WPMM procedure from the window of
3km X 3rays, to be matched with the rain intensities measured by the gages located
at the center of each window.

(b} Gage rain intensities are obtained from the 3 minute averaged rain gauge intensities,
centered at the time of the radar scanft).
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rainrate (mm/hr) during June - August, 1998.
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Table 2. The look-up table of WPMM based Z.—R relationship

., | Rain rate ., | Rain rate ., | Rain rate ., | Rain rate
Bz (mm/hr) Bz (mm/hr) disz (mm/hr) dBz (mm/hr)
224 0.0 33.1 20.0 37.8 50.3 43.0 91.3
225 0.2 33.2 20.5 379 1.3 43.1 92.5
226 0.3 33.3 21.0 38.0 52.0 43.2 93.6
227 0.5 33.4 214 381 03.2 43.3 93.7
27.0 0.0 35.0 30.1 39.1 60.1 44,5 100.5
27.1 5.1 35.1 30.3 39.2 60.7 44.6 102.0
27.2 5.2 35.2 30.8 39.3 61.7 44.7 1021
27.3 0.4 35.3 31.4 39.4 62.8 44.8 102.9
298 10.0 36.5 40.6 40.6 71.2 49.0 130.7
29.9 10.2 36.6 41.2 407 725 . .
30.0 10.5 36.7 42.0 40.8 729 60.0 158.6
30.1 10.7 36.8 427 409 733 . .
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8. The comparison between Z=200R'®
(straight line) and Z.~R relationship by
WPMM(curved line) in Kwanak radar
from June to August, 1998.
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Fig. 11. The contour of accumulate rainrate Fig. 12. Difference between radar rainfall by
(mm/hr) by gage data near Kwanak 200R'® and gage rainfall (mm/hr).
Mt. at 22L.ST on 8 August, 1998.

Fig. 13. Difference between radar rainfall by
WPMM and gage rainfall (mm/hr).
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Fig. 14. Same as Fig. 10 but for from 15 LST 1 August to 14 LST 2 August, 1999.
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