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An Estimation of Precipitation Intensity from GMS Data by Using
Digital Echo Intensity—A Case Study of Composite Estimate Making by
Means of Man—machine Interactive Mode —

FTARBIE - MEFFEIE - EHREE
Toshihiro Motoki*, Singo Osano** and Nobuki Sato**

Abstract

Through application of regresson analysis to visible and infrared channel data of the GMS
and the digital radar echo intensity data, Motoki, Osano (1985) Osano, Motoki, and Suzuki (1986)
developed rainfall intensity estimation technique. This technique, to be referred to as the
automatic mode in this report, is extended to the man—machine interactive mode. The
man—machine interactive mode is designed to make a composite estimate and to compare the
accuracy of two modes, as follows:

1. When there exist various types of cloud systems in a sampling area, a cloud area
dominated by a single cloud system is chosen as a target by a meteorologist. Regression analysis
is applied to the target area, and a appropriate look—up table is made for obtaining rainfall
estimate for the target, area.

2. When an overestimated area or an underestimated area is found in the estimate derived
from the automatic mode, this area is chosen as the target. A composite estimate can be
obtained by replacing the value in the target with the value from appropriate look—up table.

3. The target area is chosen by means of positioning the apexes of the polygon by the
cursor on the screen.

Applying the man—machine interactive mode, composite estimate for GMS data at 03GMT
May 1, 1984, was made for comparison with the same data reported by Motoki and Osano (1985).
The accuracy of estimates from the two modes was measured by the correlation coefficient
between the estimated values and the digital radar echo intensity data. The correlation
coefficient derived from the automatic mode was 0.676, while that of the man—machine
interactive mode was improved by about 10 percent to 0.745.
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Fig. 2 An example of composite radar echo intensity chart
Digital radar data for 03GMT May 1, 1984 observed at Fuji (35.3N, 138.7E), Nagoya (35.2N, 13
7.0E), Yahiko (37.7N, 138.8E) and Tojinbo (36.2E, 136.1N) is composited. Radar echo intensity
of 1.0mm,hr or above is indicated by white area, and the count of the echo number is 476. The
composite beam height area 2.0km or below is presented in the gray area. The number of the
gray pixels is 5860 in the area 30N to 41N and 130E to 143E. This area is used for the regression
analysis in the automatic mode.
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Fig. 3—b Same as Fig3—a , visible channel.
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Fig. 4 Distriburion of initial rainfall intensity estimate GRO
Rainfall intensity estimate referred to as GRO (GMS derived Rainfall intensity estimate) is for the
GMS date for 03GMT 1, May 1984, which is derived from the look—up table shown in Fig.9.
The estimated area covers the rectangle from 29N to 42N and 129E to 144E.
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Fig. 5 An example of the target area selection display
The gray pentagonal area derived from the operation of the selection indicates the target area.
The white area indicates the initial estimates shown in Fig. 4.
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Fig. 6 Look—up table

This look—up table is obtained by calculating the partial regression coefficient derived from the
target area presented in Fig. 5. Based on this table, the rainfall intensity estimate GRI is
computed from visible and infrared channel data observed by GMS.
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Fig. 7 An example of the target area selection display
Same as Fig. 5. the target area used to make the look—up table for the estimate GR2 is
presented in the gray pentagonal area.
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Fig. 8 same as Fig. 6. this look—up table is derived from the target area presened in Fig. 7.
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Fig. 9 Same as Fig. 6. this table is computed from the partial regression coefficient, that is derived
from the regression analysis applied to the area with beam height 2.0km or below which is shown
in Fig. 2. Based on this table, the estimate GRO presented in Fig. 4 is made.

TLORERXEATHEDD—EOERS LT
RIMRE L TROEELZT 2 BAT 5BRS AT TE 2,

-y
[=]

3-2. ARHEEORELABERE— FEOHE

& =ik, Fig. 6 & Fig. 8 DR OBKRERY
FRFRORB BT A RBRER AR LT, GHHE
EEY —BEOFIETRDR, ¥F, Fig. 6 DBRERT
YRR L 7o 2B GR1 O 4 FRIC 38\ T Fig. 50 AR
WExAhSB L HOWMH LAKEHE L THEE GROD
Aot & ANB L. SBEORERY Fig. 101K
3, Fig. 4 DWEEEGROD S & T 5 L RFE
FHEDCGROBPHEIRTNEDT, ARBLAEIC LA
ST GRCl MERTEALZ LR TE S, MYV
< GRC2 OfFfiwRT, S L Fig. 8 DBERTIER L
feiEME GR2 O 5 il & A BUHEEME GRC1 WX LT

Fig. TO&AM Y AhE2 BOPHE LEREFRELTRH
— I ARB L, FOREY Fig. 11R T, B
ME= v Y — TR, EBEE»LREFLECHTT
R EOEGEEEESAEINL TS, #oT, AhEx
BIE X 0 SEBABOREEIE -t &R L
T3, — 5, ANBXMBEONSEHNTHAHIBEMNHTHE
T3 Fig. 4, Fig. 10, Fig. 11 O & HEBEHAICELH e
v, ZOEBHEEEY GRC2 L EHET D,

—EOMBE B LA ENEEHEDBEY L TIERT.
FIAHEEE GRO OMBIRENIZ0.676TH A, MBI RE
LR HEEY B ERTARERCH > L EREE
& GRC1 DABBAGREUT0.704& %5 B Lic, EHI
GRCI ¢ BHICEED bh-#EEL B ERT DN
DEEFRICHE - T HEEE Y AR L - HEEE GRC2 OHHES
BBUT0.745 % 72 b W IAHEEEOBBGRE L » £910% 38
tnltz, &z, Fig. 6 D#EFR T H» HRDH7 GR1 ¥



METEOROLOGICAL SATELLITE CENTER TECHNICAL NOTE No 14. DECEMBER 1986

Fig. 10 Distribution of the composite estimate GRC1
The target area in the initial estimate GR0 presented in Fig. 5 is replaced by the pentagonal—
area estimate in the GRI1 derived from the look—up table presented in Fig. 6. The target area
including some radar echo area is changed to a no—echo area.
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The target area in the composite estimate GRCIl presented in Fig. 7 is replaced by the
pentagonal—area estimate in the GR2 derived from the look—up table shown in Fig. 8. The

tatget area is changed to the enhanced radar echo area (white area) compared with the initial
estimate GRO shown in Fig. 4.
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