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Understanding the development mechanism of tyghoons and improving their
predictability are required not only from the perspective of science but also from the perspective
of disaster prevention. In this study, we investigated the possibility of using aircraft to observe
typhoons over the ocean during their developmental stages, aiming to clarify the structure of
typhoons by observing them from the viewpoint of three-dimensional structure. First, we studied the
feasibility of using the phased-array weather radar, a state-of-the-art radar technology, for
onboard aircraft, and demonstrated its applicability. Next, an observation simulator was developed
to demonstrate the feasibility of radar observation from a moving platform (aircraft), and
observation simulations were conducted based on simulated typhoon data. As a result, it was shown
that three-dimensional observation was possible enough when limited to the observation around the

eye of a typhoon.



X C—19. F—19—1, Z2—19 (58)

1. WFZEBRME S PO &

Pk, HIERIEREAL O TIC L 0 BEEOFEKANBRS I N TN D, B OB TldaE TR E O
M ERREE 2> T D, [RETOET NV TITER FRITE % [ L L TWb — THRE RO
HEENELONARVONTIRTH D, TOERD 1 2L LTiE, MSEELIZERICA LN L A%
HEHEOA D= ZLBMHHAEN TN 08D 5, FOMIFELE L TL, GRANERELBC
TUE L TOBMZREZSEDLZLETHY ., HFHRTEO 1 OBPHZEHRENTH 5, ITHE, 2%
L—HICT 2= A RT LA VAT LABATLHZ LI L0, BUNSERE SRR E 7 & OB
KIEIZH ELTWD, ZOHEIIMAEREHE L — 2 b JREIITEHTRE TH 5,

2. MEOHK

AARICKE K EL GO TERSCHRIREAKE 72 EOREK S AT 2Tk LT, BRI EREIRIZ
RELTWAERR (L) (2B 242 A W8I AT A2 ST 5 2 L &K E
EThbH,

Blo, Z2ZHETHR LWESZZETF TS, 7=2—X 7 LA 5% 1L —% (Phased Array
Weather Radar, LA, PAWR & L.5) 1%, B2 NRBHINAEEL 7o > TRV | 8V A % Ff
BN i 2 FF o B R OB IEFIZHE L T\ 5, 2017 4FICid, i EREO~/LF /T R
— % PAWR 73B% & (MP-PAWR & X.5) BT SHu. BAKR DR S & o 7= ERAH1D
7R 3 LB FTREIC e o T,

INHDZ LG, MP-PAWR (37 OMiZe~DHEEMERC 3 IRITBUAIPERE D . BJER & O
HIZBWTRWNZZF D12 RETLHZENEZLLNDZ b, MP-PAWR ZH L E LZhA
JEEE DOMLZEREIC K D8I AT AOHELY BT,

3. WFgED HikE

F9. BREBIHAEZITOICHT D MZEEEE L — I L T EREREE L DD ENLIRD
7oo 1 DITIXEBROMZERN O D Fa v 7Y U TFBIORKRBRZ 251, N THEEBKL—ZIcX
HEBEOERT — % 525 15 BO SRS OB TREME 2 WRET LTz, £ OfER., m<BE LA
Wk U C EZENDNRRICEBIIT 2 Z EDNAETHY . BE ISnRERITTELV =y MET
HIUTBTTRETH D Z LN Doz, FOIENOHKISM & U THZEH OB N 7 = U
— 7T FMEEHOTHRK S KEBRETHLZLNLERICBNTE2DIX 1 774 2 — 3K
MTHDZENDhoTm,

WAITL T BEFO 7 ==X RT LAKREL—X (M 1) DT — 2 fREr 2170, £ OB O Az
L O T RIEORF BT o 720 FRIT, BEK S 2T A OSEARKE S D Fom F1ECEN B VE O HEE
EREOBFEIToT-, TNHE S LIS L — X O e 2R E L=,

Front R# antenna Back

1. 9)IVFNRNTA—HFT =
— A RT LA K5 —% (MP-
PAWR) ONELE T 2 7 T H§iE
BLONy 7= FOBEEX

W, B R 2 b —3 g U O¥EfiF & LT T-matrix (Mishchenko, 2002) ZHAWT, Wi+ 5 - &
(B LR L O RN R D) ICxT 2% T HEL & AT BELOEEL ST A — % 23R
L, 7—7WUbT %, TORRKIZIE, T XTORKR, £ETOAFA (IA) BILOZERESIZON
TEHELTEL, AEIZ, BEADOY I a2l —2arvDF—XE2EFHLTEHAL I 21— a %
T L7z, o, L—FNRIGA—FOHEDT = v 7 E2I{TH72DI2, BRI 21— arT—
X BB 00 OBME L COFELER L, 2B, 22 TERLET —# X— X 3[H
CEREOM L —FThyIalb—ya VI LTHHRAMETH S, K218l I 2L
—Yarorvua—%57, A BROEMEY I 2 v—va T —4 & EROBELT — % _X—
AR I UOMEHEORITREE L7225, BHINE L —FOERET—RLELTNDLL—FE—LD
NEREZITOD, TZTOMR T - BOBEBALRBLOREZBRT S, £72. ZOHE TOMA,
FL, =25 ORFEEN D L—Z NN T A —2 (L—Z R ZHH, b — & SR 12
ZDR, (@M O ZEZA L KDP, R OMBIRE o HV B L O Ny 77— ) %, #ELT —
AR—=2E W CHET S, 70, RTOETHETNR - T - ZBENENTOEZ—FE TEED
BB A W,



\ T-matrixik

Bekt (W 5. ®) W 5. % BRI T & O ERETER
B3R (u,v, w) (. RD R B)
KT L Eﬁ?ﬁ‘é&lﬁ%ﬁﬁ(‘éﬁrﬁ )
=re Pf 0~900 (IEZ &
BB SESEET0E = BIEEROZHLEE
L____ﬁﬁm?éﬁﬁwﬁém# LK DR EICE L g
SRR & 5L EDN I L P
L— &85 A—4stE B AFATRE -

ZHH, ZDR, KDP, p HV,
Doppler ®E

3RFTERRY 7 bTLT

3RTT — 4 FR

K2. #BHALIalr—varo7ae—Fyr—Fh

4. WFIEECR

4.1 L—HF I AT LOKH

K 3 L —FDAF v oA A—ThE R LTS, KBRS A 152 7 DICIXRTHH & % 56
DL—EEHEDET, TRENDO Ry 7T —HEOARICL VRO D Z ENAREL R B0, F#
BIRTRE 7o ze s A7 o & L CIIMIZERE D IRIRIZ AR v REER D T, 22127 7 T 21U
THZ b ld (K34), BIEMIZITRTS - BHHRO 2 50— 2 ERITEHEL < 1 2O
MEE—AhEinb,

F 1L —FOHEEORFHERZ2 FEE TOR TR L TWD, BlKIL, 72— X RT7T LA K%
L—HCEEOHD X O _HFH L —F ZHE L, #0 K LEREER L O%E R OBLS
ORI 100 km (2L TW5, FEMEHFICITFERFFZHNDLZEEZHELTND
729, AKE T CTOEH S BEZR ), MP-PAWR TiX, Ny FT7 o7 5% 2RTICiEE L TENE 1
WD T 2 —ZART LA T TFFE LTHWTWAD T, JFEICIEFTHR. % FHENTE 5)
2IRTED 7 = —ART LA L—F L ARETH HN. Z DBEARILE D h) & RO A B iR E
W5 (Zrnic et al., 2012), EAFEEIT MP-PAWR D FEREN S £45° [ZFRETHALDT h—%
V90" DER (A Hm) NAlfeL7ed

multi-purpose POD

(courtesy of Diamond Ai

3. L—=FDARFx A A=Y (f£) LHBEBTRELMZEHE v 1

® 1 IR O V— 2k (FEGEEID) ORGEHRR

Parameter Value note
Frequency X (9400 MHz) Based on the development experience
(band) X-band: patch antenna/wavequide slot array antenna
Observation 50~100 km PRF : 2500~4000 Hz (PRF=1500Hz — 100km)
range (km) Nyquist velocity : 60 m/s (X-band, PRF=4000Hz) or
dual PRF
polarization Dual pol. (H. V) Need for hydrometeor classification
Tx power 400 W Solid state power amplifier
Antenna type 1-D or 2-D phased 1-D system is relatively easy
array 2-D antenna system is applied for MP-PAWR
Antenna size 1 (or0.5)m
Beam width 1.72 (or 3.44) deg. Footprint size @100km : 3 km (or 6km)
Antenna scan  £30-45° (RHI) Need to mitigate the grating lobe
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