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A STUDY ON IMPROVEMENT OF CONSISTENCY BETWEEN
RAINFALLS ESTIMATED BY RADAR AND
BY RAIN GAUGES

By Kunio TOMOSUGIL

Synopsis

Selecting four unit meshes from the basic data acquisition and recording meshwork of
the Miyama Radar of the Kinki Regional Construction Bureau, relations between radar da-
ta(digital voltage recorded 5-minutely) in each unit mesh and hourly rainfall estimated by
rain gauge data in the corresponding mesh for heavy rains caused by front, typhoon and
depression in the summer of 1982 were analyzed in order to grope for a method to identify
the best parameters of Z-R relationships from such data.

A modified method, which introduces effects of variability of radar data in each time
span to average, was proposed. Hourly and 2-hourly rainfalls estimated by radar data using
the identified parameters by the method were compared with the corresponding rainfalls
estimated by rain gauge data, and possibilities of improvement of consistency between them
were discussed,
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Fig. 1 Location of the radar site and the selected four unit meshes in the basic data
acquisition and recording meshwork, where each unit mesh is recognized by
paired numbers. The mesh (14,40) and (23,59) cover plain land, including
one rain gauge station named Uji and Kawachinagano, respectively. The two
others cover mountains, including two stations named as shown, respectively.
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Fig. 2 Comparison between 5-minutely radar data E (voltage) and hourly rainfall R(mm/hr)
estimated by rain gauge data at each selected mesh for three types of rains caused by
front (F), typhoon (T) and depression (D) in the summer of 1982.
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Fig. 3 Relations between log{(1+c%) * Zz;} and log{(1+c%) ¢ Rgr} for T=1 hr, and T=2hr.
(slided by each one hour) at each mesh, Z,; represents averaged radar reflectivity
(mmf/m3?) and ¢, is coefficient of variation of radar data E (voltage) in each time
span T. Rgr is averaged rainfall rate (mm/hr) estimated by rain gauge data in the
corresponding time span and mesh,
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9, WRTRENSG log{(+c}) * Rort & log{Q+c}) « Zpr} EOBERERBRBEDI I THED
BEENICE LR T A EEETRE 5. Fig.3(@~@) R420EA2 »>a2U, K, GoY, X H-0
KonT, 2hEhRolRE, FTEEEE T 09RE%s b4 5 T=1hr &2 hr OFAEFFIL
THELIZBDT, WTRLBER F 07 —2icks 0%HM, Bl TOb02BH, BW D 0b0%H
AT Ty b LT B. EHELYOESROTAS B=200, f=1.6 & LLERTH» T, BIickEL
DHRELIZHDTHB. CNOORLLDOMPE L LRUTDLITH S0
1) BRHORMELEOVTERNESEE, WTFRLHRDDELDEERTY, FHNCBERLE LTV

7oEAR & 3 IFET R EREREASRD SN B,

(2) T=2 hr DIEADOFBLEELTESDEBPRNE LB EIMH 50
8 UmLBERIcH2 E RO ERSTLHNLE, B8, HHONAREED L AT S ¥

va K OBE D 0BAE2EBLTASE, MiELTHR) RFLEREBFERLTVSLZ E8D H

Bo

X7, Tablel @Y EICKRLAF —2KDOT, Ay ¥2BmD (D) BFEICGRTEE LKL B,
B &, @RIk ZHBFE p, BLUF—2% n% T=1hr &2 hr DEARDOTERLA—ERTH
3, FTD &% 3 0RBEROREE LEEE, UKGYHO &3 230RBRAIICEA v ¥ DF — 2 ZRE
L7BAT, HMEOEELIZLET AR, 27— 22RALIEATH S, COEPOSUTOLIBC &b
DB
“) B —2RicOWT, T=1hr & 2 hr OEAZELKT EE, 220 U DT & GY 0 F) o

139 ~T T=2 hr OFD p HAkELIED, 20&E B 3REL< DD § /h&iEs H-0 D FiZ

BN o

Table 1 The parameters B and 8 by Eq. (25), correlation coefficient p by Eq. (21), and
numbers of data #, in the cases of distinction of rains and meshes, of no distinction
of rains (FTD), and of no distinction of meshes (UKGYHO) for T=1 and 2 hr.

!

, U K G.Y H-0 UKGYHO
the. | 2hr. | 1br. | 2he | 1he | 2br | 1hm " ohr. | 1lhr. | 2hr,
Bl a9 | 551 |10 |238 3.91| .81 14.6 | 13.2 | 7.3 | 941
sl 8| 234| 217| 305 225 29| 342 206 209 19| 178
o | .48 .sso| .78 .954  .559 .510 .921| .969| .801]  .862
n| 12 13 10 1 13 14 13 14 48 52

326 336 592 642 63.1 87.6 | 253 260 284 318
T B 1.36 1.36 1.05 1.02 1.73 1.63 1.20 1.20 1.25 1.22

” .873 . 864 .924 . 946 . 866, 911 .912 . 945 . 876 . 906
ni 20 20 18 19 22 22 18 18 78 79
1.07 1.12 | 225 532 5.99 | 183 1.89 2.55 8.90 | 45.5
D B 3.83 3.70 1.66 1.39 4.41 1.87 3.91 3.74 3.05 2.37
» . 647 . 684 . 954 .976 479 . 706 .673) . 740 .710 L7713
n | 10 12 14 16 14 14 19 19 57 61
B | 33.4 33.5 1237 379 8.12 | 39.0 74.8 | 107 74.7 | 125
,1; B 2.49 2.44 1.67 1.48 2.75 2.13 1.78 1.67 1.93 1.73
D|r»r . 697 752 . 851 .912 . 625 . 720 .793 . 828 .77 .826

n | 42 45 ‘ 42 46 49 50 50 51 183 192
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Fig. 4 An example of comparison between Ry and Rgr. In this case,
Rpr was estimated by Eq. (7) using the parameters identified
by Eq. (25) without distinction of the rain types.
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