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Reflectivity Mosaic of Two Radars Using a Height-weighted Method
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Abstract : A new method to mosaic reflectivity over the overlapped coverage of two radars was
developed. The method mosaics the radar reflectivity with weights after adjustment of reflectivity
differences on overlapped coverage of neighboring two radars. Their weights are inverse proportion to
the difference between the height of an interpolated reflectivity and the level of CAPPI (Constant
Altitude PPI).

The performance of this method was compared to different mosaic methods (Mosaics by maximum
value, averaged value, nearest value and distance weighted value) using the reflectivity fields of a
typhoon event observed by two radar. New method was better than any other methods either as a
continuity and as a bias analysis of reflectivity at the boundaries in overlapped coverage by two radars.
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Table 1. Characteristics of Jindo and Gudeoksan radars of
Korea Meteorological Adminstration

Location 3478°N,12655°E | 3520°N, 12900°E
Transmitter Klystron Klystron
Band S S
Frequency 2 390MHz 2,712MHz,
Peak power of transmitter 750kW 850kW
Antenna Diameter 85m 8.5m
Beam width T 1
Observation range 240km 246km
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Fig. 1. Positions and observation ranges of Jindo and
Gudeoksan radar. Shadow region and rectangular dots
represent overlapped area by Jindo and Gudeocksan
radars and Automatic Weather Systems, respectively.
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Fig. 2. Schematic diagrams showing mosaic reflectivity field
by (a) Mosaic by Maximum Value (MMV), (b} Mosaic
by Averaged Value (MAV), {(¢) Mosaic by Nearest
Value (MNV), {d} Mosaic by Distance Weighted Value
(MDW). :
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Fig. 3. Schematic diagrams showing mosaic refiectivity field
by Height-Weighted Value (MHW).
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Fig. 4. Schematic diagrams to analyse discontinuity in radar
reflectivities on the radar ranges and the equidistance
line from the two radars. The figure (a) in the upper
panel shows a discontinuity boundary(W : west edge
boundary from Gudeoksan radar, M : equidistance
boundary from Jindo and Gudeoksan radars, E : east
edge boundary from Jindo radar). The figure (b) in the
lower panel shows pixels to analyse discontinuity at
each boundary.
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Fig. 5. Reflectivity fields simulated by five mosaic methods: (a) MMV, (b) MAV, (¢} MNV, (d) MDW, (d) MHW.
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Fig. 6. Scatterplots of rainfall intensity by AWS rain gauges
and radars: (a) Jindo and (b) Gudeoksan from
1200LST to 1750LST on 17 Sept. 2006.
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1200LST to 1750LST on 17 Sep. 2006.
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Fig. 8. CAPPI images of reflectivity: (a) Jindo radar, (b) unadjusted Gudeoksan radar, {c) adjusted Gudeoksan radar. (d) shows the
difference between adjusted and unadjusted reflectivity of Gudeoksan radar at 1630LST on 17 Sep. 2006. The range interval
in the figures is 100km.
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Fig. 9. Mosaic images of Jindo and Gudeoksan radar reflectivities: (a) MMV, (b) MAV, (c) MNV, (d) MDW, (e) MHW at 1630LST 17
Sep. 2006.
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Fig. 10. Histograms of correlation coefficient for mosaic methods: {a) east edge boundary from Jindo radar, (b) equidistance
boundary from Jindo and Gudeoksan radar, {c} west edge boundary from Gudeocksan radar and {(d} all boundaries at
1630LST 17 Sep. 2006.
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Fig. 11. Same as Fig. 10 except for root mean square error (RMSE).
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Fig. 12. Time-series plot for radar reflectivity bias of Jindo and
Gudeoksan radar. The radar reflectivity bias on the
three boundaries was obtained by five different
mosaic methods from 1200LST to 1750LST on 17
Sep. 2006.
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Fig. 13. Same as Fig. 12 except for MHW without adjustment.
5.4 8

£ AFolMe 71E oy Hike 3 W o] B4
< v, ofF W EAEE A Hlste
A=2 I& 715 4 WS AXstgd 223 2
ATl AR 2= 7 B R 71E S
= BT e FAR o Hgste] 1 BHE W -

o 4 Wl gt o
EAl 48 2 183} 2, to) dolels} 219
A VST W) FE G4 7 dolde) ilEE B
Al Aozt T PeE Aoz et B
SEL AR dojro) viEsl 8 gelo] grue

A A HHA e ol JE F5 TR
oA e A5AE Bt $5 FGAA T &lolH e
B BEPCE sk B T TAMe H
ojt] o] REALE Apole] ofsf A& Hloje A5 55
7hgArE ek YAt Flole W& A% 7R oA
W2 A&4E By F Folde ¢ AR A
71E08 217t gojeie] HHEE oldshe 2AT ¥
A oM T Elolee] 5 A AFAA AT
o2 7% A= Foju] HhAl=St Frj Aoz ot Y
Ab glole HhaAbeo] oJ3f W2 dAsde HAh 4 4
Aol disjAl #lojeiete] Aol &3 7317 g2t
e A 7t B e BE BAAMN B2 a5
A& Hol FUAT Aol 25 A L4H .
Aot Feih Hlojr o] Hle Zfol§ HASIT 15
km =9k AR &g AP mAe) wet o
WA g Rofslol BEF 1% 715 A PHAIME
€ AN 7 S A4S BoFAA A
07‘(15 7].2]- O 25} 75_4_ qu Zoh;}

2 AT A 1 7 A RS HlolEzt
o] BA Zol¢} I BAMANN EdLe FASHA A
Astih, o] WL Floltg A-8shd AFHA A+
T AT DA o 9] Hehg gl A 71

L% Hog 1%)71—31:]-

A} A}

o] A7 7143 714X 716 A (CATER 2009-
2109)9] XYL 2 FHEPF YT},

n-l-
i

¥
7143, 2008, 71878 ASVEREY 9%
ZE3HA 7lekE, 2003-1: 61pp.
sla%, 928t A9, T, 1998, 7MY FHold
YA A= o] Aol w3t 1 19984 =714
3}3] 7}e 3R A
Atlas, D., 2002. Radar calibration: come simple
approaches, Bull. Amer. meteor. Soc., 83: 1313

~384-



13316.

Fo, A. ]. P, K. C. Crawford, and C. L. Hartzell, 1998.
Improving WSR-88D hourly rainfall
estimates, Wea. Forecasting, 13: 1016-1028.

Gourley, B. Kaney, and R. A. Maddox, 2003.
Evaluating the calibrations of radars: A
software approach. Preprints, 31st Int. Conf.
on Radar Meteorology, Seattle, WA, Amer.
Meteor. Soc., 459-462.

Lakshmanan. V., T. Smith, K. Hondl, G. J. Sutmpf,
and A. Witt, 2006. A real-time, three-
dimensional, rapidly updating, heterogeneous
radar merger technique for reflectivity,

velocity, and derived products, Wea.

Reflectivity Mosaic of Two Radars Using a Height-weighted Method

Forecasting, 21: 802-823.
Marshall, J. S. and W. McK. Palmer, 1948. The
distribution of raindrops size. J. Afmos. Sci., 5

165-166.
Mohr, C. G. and R. L. Vaughan, 1979. An
economical procedure for cartesian

interpolation and display of reflectivity factor
data in three-dimensional space, J. Appl.
Meteor., 18: 661-670.

Zhang, ]., K. Howard, and [. ]. Gourley, 2005.
Constructing three-dimensional multiple-radar
reflectivity mosaics: Examples of convective
storms and stratiform rain echoes, J. Afmos.
Oceanic Technol., 22: 3042,

-385-



