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FUNDAMENTAL STUDY FOR MAKING BETTER USE OF A
THREE -DIMENSIONALLY SCANNING
RADAR RAINGAUGE

By Eidichi NAKAKITA, Maseyuki Tsutsui, Shuichi IKEBUCHI
and Takuma TAKASAO

Synopsis

We developed several colour graphic screens which can visually represent both the
distribution of echo intensity and shape of three dimensionally spread precipitation field, in
order to investigate how fine resolution the radar information has.

By the use of VCAPPI (Various Constant Altitude Plan Positions Indicator), which we
developed from CAPPI, we can visually investigate the three dimensional characteristics of
precipitation phenomena in meso-f scale. Furthermore, by the use of RRHI (Range-RHI),
which is in the form of the arrangement of fifieen RHIs, we can visually investigate in
meso-r scale.

In the case of very heavy rainfall which arose along Baiu front on the 21 July in
1986, from RRHI we can find a convective echo consists of several echo cells in various
life stages. This means that the convective echo is from a muiti-cell storm. This fact can be
also verified from RHTI (Range Height Time Indicator), which can visually represent the
time series of echo pattern in arbitrary vertical section, by setting the vertical section along
the storm moving direction.

On the other hand, we found that characteristics of the three dimensionally spread
echo pattern were relatively well explained by the combination of the meteorological data
from routine observation networks and the configulation of the ground.
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Fig. 1 Beam scanning procedure of the
Miyama Radar Ranigauge System.

Fig. 2 Observation domain of the Miyama
Radar Raingauge System.
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Fig. 7 Three dimensional screen which represents the shape of three
dimensionally spread precipitation field.

—_—5 —



270 HRBHRIFRAER $305B-2 BE62. 4 (1987)

8 BRI EEFRL U S
1Y DTHb. BECLIKEL -
S o ERRNBC LIk, &HE
-%E " DO a—ROERDELSNER
&= BLTW3, gk Lick S,
3 20 AREC S L LT AT
g . HOBRTERELI:0T, AU

BRXOEANMN 4km OF XL
KBENTEDRIKL L IE->TH
3. UL, #5—FEHOBES

c 2 BENTOGEICERE > B%
86/07/21 23:00 0 DM TELENTEBDT,
Fig. 8 Distribution of the height of the top grid point FRICRNTS 3 Ko aEE
at which the echo greater than 10dBZ can be ARSI |k~ 2 DicH IR ER
detected. Thbe 8B, Khoix120

km ©oMi3, ZOENMBL—F
—DERBHTHLEEERT,

—7%, Fig.8 ZEHRTHREH 10dBZ Y Loz a2 —HoBEESEOSHE 3 RTWICERLT, za—
BO3RITHHELZRZ S ELILDDTH S, a3 -BERCHZWE, BESEOMHERENLS. 4T
LHTRTDEESERVALND, T 2—BOTIREPRY 23 -NEETIETHE, ORI 3 Rl
Bra—HBOREZIERLTOEC EiLE b, HBTERLABAR Fig.7 10 40 LACORDOFA
BEECOL DT,

CNSOEBRBFEOREEREL L ->THEEROBRED O 1 -BOWESERTL EMNTE 5,

3.2 3XFTTI-BEHNHER (VCAPPI, RRHI)

T 3O 3 RTHME L REM L2 BARRICERICERT A&, 2% 0 a—BoZRNL L& G%E
ERLOOWRBOBREMEbHLPELICTEC LR, KT I -BRENMHEZROES THic - TEEL
ITRECZETH D ARETHE, REMFEROIEEE 3 RCEHICENTERTEIEREL-T, Th
PEBELLHE U

REESAEEEICH S DE LTE T, CAPPI (Constant Altitude Plan Position Indicator) asZif
>hb. chid, L—F —E—sEffHOREN2%RT S PPI (Plan Position Indicator) & 872D,
—EREROT I -DBESHERRTEDTH bo

2T, BEED CAPPL % 3 uZERICENTERLIc0H Fig.9 THB. hid, =2 -BEEE
CEipt UT3RLEEEZRE LT Fig.T28RL, Z40BEQT 1 —HEE2—BTRDDRTDT
13754, TI—DBREIRI->TBROLFLIEBDEBVZ B, 12K L, UTIKRTHESGBRE ILED, 20
M2 IS DRI HTDICIBRBOBETELTH 5, ZEEFREIH LY KEESET THU S
B a—-BREETAONRARNS, KELZOHRERTRRESOIPDIKVOT, Fig.7Xkb b3
REEERDBDI WV UL, #5—FROBERTE, T3-BOoEZLYREOBOME X SIC Fig. 7
DA 7 —ERTEEERD DA LIOLFAUAORPHERITHEDT, T3 —8BO 3 RTHERBLE
BHICHEARMBZ EDBTE S, BB LK S X OBEBRRIEEED CAPPI 2EREHLE LRI THEDT,
z % Various CAPPI, §73bt VCAPPI & k2 &icd 5,

wic, LENERORESTSETRTAEMSE LT RHI (Range Height Indicator) 23352, Askod
RHI &3, V—4& —%4 b o—EHRFHICH - o2, SEERREcEsciick-T, v

— 6 —



b - B - M - FE L 3IRTT L — 4 —WEREHEROFI A ICE T 2 BRI 271

&€

HETSHT Ghont

4 20- W S0- o 4dBZ 3
Fig. 9 VCAPPI (Various Constant Altitude Plan Positions Indicator),

—F =% A P EBELERSTHOHERTNOL 2 —BESHEERT580TH b, AHETIIL —4 —4
1 P B ARERES D TR ERONRERERNICE T 5MESARE RHI & ks ticd 3,

C @ RHI ZRNIESBE LR K IC3 RTEHAICENT, EEEHIIICHEE LR o -
3RITHIRESHERB LD Fig. 10 XU Fig. 11 TH 3, Fig. 10 (3F5 LD RHI15 WA H
FHRERICEDTH B. FRINTOAERIZ 42kmx42km OEFHEBRTH D, » BIOEFTIHSE, v
HMOEFMILTH 5. CoOMickhid, =3 —BReKOFED, 2OHDRT 2 —BORBELHES X<
birdo —7 Fig.11 i3, BUEBAOHEEKED® RHI 2158260 TH 5. MoOMSit, Fig 10
% KEFEE D ICOERRIFTH 2. LIcti-C, ETOBEE v @, #Ed « 8TH 2. pibhmE, =
BHEOE L 50D RHI 2WNREPICK > TETFZFZBRUMBEL - TL 385, ELOOHFHDDEIRDIC
HEZ2E{DPRL>THEOSFRIZ L,

Fig.10, Fig.11 {T/R UERIL, = 2 —8BEO 3RTHEAGEZEENICIETX2:0 > At 1
T, CNFTIORLCEBROBEREZH S, VWORKRENTERE VL 5. ®HEO RHI 5 Range Height
Indicator THBDICH LT, ZOERIT Height oD ic Range Height £2FEBR LT 20T, Dlig
RRHI & Xx%C&icd %, 2@ RRHI 2032 &0k -T, BHEN - SEBHNFOESN ST 2RO
RE - BRORTEEA B CENTREE LS. Lo T, WL 2O V2R vV F  VRIEFRT

[ gp—



272 RAMI KRS H305B-2 KE62. 4 (1987)

T

_ . e Chatr
=EA0TS2Y 23100
] 10- O 20- 8 =0- 18 40- W =0- [ dBZ

Fig. 10 RRHI in the use of north-south vertical sections.

E, HENBEEEOTEROBITSICERICEN TS 5,

3.3 TO-RESHTORBMEBOXRE®R RHTD

CCETI, HAKACEIS T 3 —BORRERER L TE . REAMOREHEEZMA/0HICRC
NOOEBRAEBEC EIERTRFIR L. L L, BREHEERL X OEENCEET 2720 3EEHOD 1
SICHRE R D ANCERER O FBE .

TCICRREEABRA UERE LT, HicEE, MEcEI2s T, H3MADOMERICH » 10HE
SAOERIE(AEE U HTI (Height Time Indicator) 253% %, AHATIR % 3 RuuRREBRICFHE
X4, SEEHHFHORESGORDYIC RHI 2BOAEKREZERL, % Range Height Time Indi-
cator, ¥b bt RHTI LksncdiclLize chiz RRHI o x &, y#WOMh»r2EEECcE-T, =2
—HONENEICE T 2 REOREEMEE LbOIENT %,

Fig.12 i3, EEOHADIS vy #iER, 2% DELANIC 42km OIFE S ONEWHEZHREL, <O
BAROL 2 —REMO 5 ST EOBIHBEE LD TH B RE LKERZE EOHBRINICHERTR
LTH 3. BEEicid LTh B HIHEI, Start time &30 L TH ZEHBRERL OB THEMEERT %,
CORDBE, 7o& AIZHEETODMEICH 2 WiE i, BEIERIZID864E07 A 21 H23850043%> 5605344, §
12H B22H00E005M T B 3 RHI Th b, Fkkic Fig. 13 ZEZEOHSL S x #iHH, D% H HEHI42

— 8 —



b - w3 - Wi B 3L — A —-HEREHEH ORI R ICE T 2 R 273

HETGHT k)

Fig. 11 RRHI in the use of east-west vertical sections.
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Fig. 12 RHTI in the use of anorth-south vertical section.
Start time is 23 JST on July 21, 1986.
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Fig. 13 RHTI in the use of a east-west vertical section. Start time is 23 JST on
July 21, 1986.
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Fig. 14 RHTI in the use of the vertical section along the storm moving direction.

Start time is 23 JST on July 23, 1986.
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Fig. 15 RHI along the storm moving direction.

J



sk - Wi - Ml - Bk L 3T Y — 4 —EEHEROFM ICE T 2 BRI A 277

TREELTOLBRFEROAWMB L ENTEE, O EREAWKEZA K RRHI 2EE28-TRT
W ZETHHERI NS

PEXb, STV —F—WEHF~22B032ELD, WL2hOHHEL VLK » TV BERIC
BHLTRZONBEEDPZOEMDORF I THATELLLBbh 5, X5, V—F—0DbEdEDiRE
BroEZNIZL D1 2OBRERMST A3H e vONEHE: TRHEATERVLHOD, WK ENDER
BLURAE - BRZIIHRETELI L bbh 5,

4 SEF-IBLUHFETI-RESEEOTEMEBEE

3. THLIC LI 3RTT Y — & —WERET 7 — % ORZERNSERIC AN, v—F YBRIKK-TES
NBEJRTF — 4 DIMEER TR SRHINICO N EED T B 2BB 0. LPL3RILL —4 —WEFHE

8
W~
& 240q
2
A
8 150(7,
x5 b
:$
5 804
‘g 0
3
~4

0\

86/07/21 23:00

s

(g

1600\

TR WATER CONTENT
)
@
o2
S

L

<2
pi

36/07/2.

Fig. 16 Liquid water content included from 2km to 10km height
above the ground and the vector field of the surface wind
observed by AMeDAS.
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Fig. 17 Configulation of the ground around the Kinki District.
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Fig. 19 Composition of the distribution of echo intensity at 2.5km
height and the configulation of the ground.
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Fig. 20 RHTI in the use of the vertical section along the storm moving direction.
Start time is 02 JST on July 22, 1986.
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