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Approaches to Meteorological Disaster Mitigation Using 3D Observation Data of Multi-Parameter Phased Array
Weather Radar
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Various types of natural disasters due to localized torrential downpours, such as overflowing of rivers, flooding in urban areas, landslides, and so on,
have been increasingly occurringin recent years, causing serious damage to people’s lives. However, it is difficult to accurately predict the time and
location of a localized torrential downpour through the detection of predictive signs. The establishment of a system to capture and communicate
information on such phenomena has therefore become anissue of vital importance.

Toshiba Infrastructure Systems & Solutions Corporation has developed a multi-parameter phased array weather radar (MP-PAWR) that can carry
out three-dimensional (3D) observations of weather phenomena at high speed, and has been engaged in research and development aimed at real-
izing meteorological disaster mitigation technologies using the 3D observation data obtained by this system. We have confirmed the effectiveness
of MP-PAWR data through demonstration experiments on water disaster prediction using the MP-PAWR, including (1) river water level prediction in
urban areas based on heavy-rain detection and analysis at an early stage before the onset of rain, and (2) the delivery of alarms from the heavy-rain
detection system for water disaster prevention.

LG, WHPERZ2EE - Hlstd, SHRBEIMET
TRLDEES 5T, CD, i FREEOF —2oRE
THIIEL 26K BEZ RO TV, —/F, XNV FMP

1. FADE

WA, R RRICEEA 1) [ [D8E ke, ERidaiR

K, LK ELRE, LRELHEREEIEMLTH5, 2008
R, JoEELOHEE)IE R EERDOMER] A TR AR
K BREEICEHDFE L, ThaELELT, TVI5
M (RN ) L0 BEPM TR SNIBDHELD
2, ZNANDONEIHEL Z LIz o7z,

XNV R(9GHzH ) MPL—%"—13, Zh i TFIHEA
ENTELRRL —F = L0 LA KN OBHENCHEL T
W3, 22T, ENRXNUFMPL—4—DEAZHEEL,
iz Iy — 8 — %y b — 21 & BB & % i
LB SR —2—i3, KENREREEESLOEN
ZHEROZELTCOT720, B ISR KR S

CE1) RER, “XRAIN"EEINEL—Y —T—FEEVATLELT, /\Z
RIBOX/NYRMPL =4 —&C/NYR(5GHzF)MPL—%—%
ARLEBLT Y% E.

B2 Lt a21—Vol.74No.6(2019F118)

L—& =%, AP - BEHO OORIEEFEHROZEL,
RIEEOMAEERE2 V2T, ERREKEHTE
MNEICTEDLLWIHIFREHA TS,

XNUFMPL =4 — DB SHEATZZ T, JRHiy R
MBI 2t b S h, BEELEDBRFEBREOMID,
“TFUSBEROY <2 VEIRIEN 54 B O R K R
DIFENCOWT, LD Th TS,

L2L, B KNOFIEIZ, Z0FHESIAIT
DI EE RIS TS A EIFRRE L THEL L, K8
E»ro NfeSF5-012%, 171 ThRLHEROH
PR, ZOBWEEZ X — LW BEENS,

k5%, NENPFEES 2 SIP (HIgH A/ R—a
VRBET BT L)ICBI AR HET LYY Ty M RBE S -
I EREREDTRAY, ) OWFZERAFEF— LE, HHICEEM SR EL

67

2 & |



vvvvvvv

(b) L—=5"—H hedubie I BE I

(a) MP-PAWR
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MP-PAWR and its horizontal radar coverage area
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Comparison of conventional parabolic weather radar and MP-PAWR
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Result of 3D observation of localized torrential downpour using
MP-PAWR
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Outline of rainfall amount and river water level prediction using
MP-PAWR data
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Example of results of river water level prediction using MP-PAWR data
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Overview of alarm delivery from heavy-rain detection system using
cloud service
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Example of effective use of alarm delivery

70

ELTIEfETHIET, flifAzIiRTES,
5. HEHE

MP-PAWR O#l 7 — % % i CEB i K AL 1 %
ERL, FIKALO LA ZFREICE5ZLER LIz, F72,
SIP CTHAFE L - SRS 27 L% L CHIFEEZ TV,
MP-PAWR CH#IHIL 7z L2 EAKBATEBI O HRTfERE L
TEHTHHIEER LT,

2ETHRARIZEB D, MP-PAWR O |22 EEHNICH:S
CEWMBE R, BIHEBRMEBMUL TS, BEEORD
HhEE R, BRCFAE LB AR T A Lic kB
WS 72 Cchl, FERBROABRER L R—5 —DH
LAk ot a4 v 754l b flAE w5, F
HYRRVICHE R T 2 NI E A © 7 TR O E RS
SNBSS, ZCTRULEZIIRS—ERZTEH L EH
ALy 257 1%, MP-PAWR Ol 7 — #1255V 2 —
varnEz, A#%b1oT (Internet of Things) kA3 1HE
SNAMKMIR AR T HERBILOETS, a1y
7 IBMORIEO—BhE L, BEBRICORFTHL,

E

ZOMEO—EZZETTBICHiD, HRETIEED
fefivntz, WO SIP, ROERGEN o RFH T2
AT BR BT AR O] - AKSCHER E DBIfR A fric, #<
EHOBEERLET,

S Bk

(1) HhdbzE—, 132, FIIENFHOEREE T 2 BHELEohE
TAE L AS =X LB S BHF%8, SR AER S AR aEsR. 2017,
60, B, p.539-558.

(2) Hirano, K.; Maki, M. Imminent Nowcasting for Severe Rainfall
Using Vertically Integrated Liquid Water Content Derived from
X-Band Polarimetric Radar. Journal of the Meteorological Society
of Japan. Series II. 2018, 96A, p.201-220.

(3) EEBEA, 132, GRAEROHRIVEL, TRYVREHSCEBL (K
T27). 2012, 68, 4, p.I_499-1_504.

=R F#E  YOSHIMI Kazuhiro, D.Eng.
HEAVT IV AT LA (BR) ANFISE ST S b F BT
it (T5)

HASG S Y4 - LRS- K- KERFEEEE

Toshiba Infrastructure Systems & Solutions Corp.

KB E MIZUTANI Fumihiko
WEAYTIL AT LR (FR)

ANV TS PR AT

RETHAL

Toshiba Infrastructure Systems & Solutions Corp.

HEZLEa1—Vol. 74 No.6(20194F118)



