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Table 1 Target period of the research

Year Month
1998 July - October
1999 June - October
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Table 2 The factors of Miyama radar rain gauge (from 1995 to 2000 )

Latitude
Longitude
Altitude
Observation range

791 m

Horizontal resolution

Method for removing
ground clutter

Angle of the beam

35 °2 18 ” North
135 ° 22 ' 48 " East

Inside of the circle with 120 km radius
approximately 1.5 km
MTI method

Fixed angle observation
Variable angle observation :1 ° -54 °

:04 °and 0.8 °

Height (km)

West - East

Fig. 1 Radar beam angles of the observations
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Fig. 3 Target area of the research

Indicator) FFM 2 2DOFERAV LGN TV S, B
EiX, BREHZ L —F =l X > THLhAERIEEN

@?ﬁﬁ%ﬁiﬁ@%%ﬁﬁ#&%bﬁ(:tt

YT R T FEBRETHFETHS, £
rgEX, BRTa—-L7I7 27 v X DESH
HOBVERHLTRRa—0OREFET S FIE
ThHbH, BFRTHEE L TOHEDLL—FTNER
OF —Fx, MTI FRIZ Lo TERIZBRFNEHBITH
NiEbOTHD, BEFRL BT S L MTI FR
PRALEBEOEN, —RIZISFTRIT9FD
BEBEINETELO THEH, TLTLRE,
BELERTVRWE L 2EXR A OBRI AR L
BRI TW5,

DX, FTIUEIT v ERELSKRET
B LRBERIETIH, £ZT, FHETIR
IEEIZ BT BRROMER S F 2 K7 T v Z DR
BIrEALOTERAEVEWVWIIIREEEERETD
Vi)

o HUSKERTME (EBIKESKRITBTFRA V=

OEHRE) 1 mm/h U FOBEILEEN
L BT,

o MEATRSIMMAOAMERRIMICENT, &
Hi B 2L OBFRFFE (S MFPAICIS VTR
MMEAM 1 mm/h BAETH o) HEMEFE
BEOAEUEThHA R E T F LRI T
FREEMREHRT,

CVWHEEFHOL LICETEZED TV Z E L
T3, 750 R0 5 98 BBETHHATIE, BW
B OEAS MO R & B L THEEITRE RELR
TZLEFALT, VI F2 T v HEORER
ok, i, BHREFRICEL CIIKRETHELLR
~5,

£, Yy FURBLTS, ABFZETIE,

e BEFRNLLIUF FULARoTWELEDNRS

[ y3 000971037 * x ] 0.59994 ———

- Mean bl -
Ew} | canplot (i) 1 * 1y
£ N
B >
£ O
tg' 1 .......... o ]
=]
¢ FomecT

0.1 BT | 0.1

0 200 400 600 800 1000 1200 1400 1600

Altitude (m)

Fig. 4 Altitude Dependence Line on a rainfall
amount distribution (R.A.R : 50 mm)
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Fig. 5 Time Accumulation Process of rainfall distri-
butions
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Table 3 Sample average of slopes of Altitude Depen-
dence Line on rainfall distributions

" Types of Rainfall
Convective | Stratiform
Rainfall Time 0.0004359 | 0.0000603
Rainfall Intensity | 0.0001063 | 0.0002049
Rainfall Amount | 0.0005354 | 0.0002585

Height (km)

Distance (km)

Fig. 6 Height of the radar beams
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(a) A distribution of PPI

o1 (6
(b) A distribution of CAPPI
(section height of 2.5 km )

Fig. 7 Two dimensional distributions of rainfall amount
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{a) 1098.10 - Rainfall amount {mm)

Q0.0

(b) 1999.09 - Rainfall amount (ram)

{#} 1998.10 - Rainfall intensity {mm/k)

(£} 1999.09 - Rainfall intensity (mm/h)

Fig. 8 Three types of rainfall distributions in 1998.10 (stratiform) and 1999.09 (convective)
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B

{1} 1998.10 - Rainfall amount (mm).

{b) 1999.09 - Rainfall amount (mm)

{2} 1998.10) - Rainfall intensity (mm/h})

(d) 1999.09 - Rainfall time (hour)

(f) 1999.09 - Rainfall intensity (mm/h)

Fig. 9 Vertical sections of the three types of rainfall distributions (1)
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Fig. 10 Vertical sections of the three types of rainfall distributions (2}
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Table 4 The type and period of rainfall during the observation period

Type of rainfall Case No.

Period

Stratiform

1998.07.15 20:00 - 07.17 04:25
1998.10.07 00:00 - 10.08 20:55
1999.06.18 00:00 - 06.19 23:55
1999.10.27 00:00 - 10.28 23:55

Convective

0 ~J O G W N

1998.08.06 12:00 - 08.10 23:55
1999.07.02 00:00 - 07.03 23:55
1999.07.26 12:00 - 07.29 23:55
1999.09.06 00:00 - 09.08 16:55

(a) Case 1 (stratiform)

(b) Case 6 (convective)

Fig. 11 Weather map in 1998.07.16 {Case 1) and 1999.0702 (Case 6)
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Fig. 12 Three types of rainfall distributions of Case 1 (stratiform) and Case 6 {convective)
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Fig. 18 Altitude Dependence Lines on the three types of rainfall distributions at various
heights of the section in Case 1 (stratiform)
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Fig. 19 Altitude Dependence Lines on the three types of rainfall distributions at various
heights of the section in Case 6 (convective)
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Study on the dependence features on topography of rainfall distributions
considering their three dimensional structure

Yoshiharu SUZUKI*, Makoto MOROHASHI**, Eiichi NAKAKITA* and Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University

** Faculty of Engineering, Kyoto University

Synopsis

The purpose of this study is to analyze the features of rainfall distribution using three dimensional
rainfall information of weather radar. By analyzing three kinds of distributions of rainfall amount, rainfall
time and rainfall intensity, it is made clear how the mechanism of topographic effect on rainfall distri-
bution is different between the types of rainfall, stratiform rainfall and convective rainfall. Additionally
the three dimensional features of rainfall is quantified using altitude dependence line, which is an index
of the dependence features on topography of rainfall distribution.
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