FAD RSB KA ZE TR R 5 54 75 B SRR 23 4 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 54 B, 2011

RREREMT—JIVICKEERMOBRE=2) T

KT - REFES = - RILERAP - 5 SCGEIR

dHE - IR

* HUR KA RZFEBE T R AT JERHE 2 i A 2L
s = ZETERR ST IR BRI A B SR AT

2 B
IR G S — 7 L (LCX) (TR — 7 L OAMRE R R EZ A vy PSR T HIVZVHF T
YTFO—RTHY, BEEBEROT TS E LTCEIFIAESRTWD, ZMRIFHCZE
BENEET 2 Z ERRBRINICHON TN, ZOEBEMTT 25 Z & TLCXITH -

TUTNEA LIERERBTE R0 K

A L7z, =9, BARZRETA TN ERZ

IToTof B, ZIEREBD A XL~V 3D TRE < FRTRE & OFBII R S e )
STr, T T, KFEALCXEMEIZE LIERFICRET D AER S ZRHT 5720
% B ARG E AT MRA) 2 - T ) A4 AREEIT 2R, /A4 R L 7z
WCRDEEEZME T2 2 LN TEz, ERNERT —ZIZZOMRAZEH L 72 fE
5, K40mm/hLL EOZERIZOWTIE, MHT 52 LIk Lz, Zic kv, Bk
WCHARPIZERESNTZLCXR Yy RV =27 ZHWTERZHRE T 5tz g

reLBEZLND,

F—"T— K A E A — 7 (LX), BRI, MRE=2) 7, BRER, v-—7L

v M K D L EAGEEAFHT (MRA)

. ENEZSYVIOLEREHAREM

W, A VYA — D0 E~A 7 a 27— LL
TOERERIEIMERICH D, BEFEOKIRITOR
BB AT LD—>Th% AMeDAS D ZER 453 1i#
RIS 17Tkm T CTH Y, EFEROR T —L
EEZDHELTLLHORBINEELRoTND &
Wz e, TNEMET DL IICRKE L —F—N0
BFHENTWD R, IUFEicE—anEfshs,
— X =TS D FERNEEEBEICLELEIND
WEREEOMIZX Yy v 7RGFEET D, 72 EORE
HbEMEhTW5, 22 CANETHREDK S
B AT L S BICHiseT 2HM & LT, JikE
ififj - — 7" /L (Leaky Coaxial Cable : LCX) (235 H L
7o LCX XAt/ — 7 VDA EEAR I A 7 v
rRFTFOENIZAT Y T L—=T 0T FO—fTH

% (Fig.1), LCX [ZHidfinst/e LIckESh Tk Y,

FicBg@®EEM® VHF 755 & LTRIF SR
T 5 (FEAR(1982)), BRI, LCX OiRME 23k
MRFICEB T2 NN TWD T8, AT

Outer conductor

Inner conductor
Slot

Dielectric \m

Fig. 1 Leaky Coaxial cable (LCX)

Sensor Unit

Transmitting LCX (T-X) Load
Transmitter AN
Slot
Receiving LCX (R-X)
Receiver A=

Output |
signals

J
Y Load

Receiving signals at arbitrary locations
along R-X can be determined.

Fig. 2 Dual LCX System

TENZEZEREMNICHEMIT 2210k T, ZW%E
LCX 2 » THRIRICH DU T X A DZET=HZ Y
Ty LB AMSIT S L BRI L T 5,

— 639 —



B TE ARWVE X7, LCX 13— &k kE
BT TFTHY, AEEELbEEL LT, &
B RV X — O E B LS D Z N TE B,
BRI TN E— K & TRREE— K] ©
QRN DV, AIHITER T R LX —28 LCX KR
b ENLIKRETHIDOICH LT, HBHEIX

Evanescent (JE=#f) JIRAE THEMB = R L ¥ —2 LCX
FE T LR AR & 72 2 Ok (2009), 5 X,
KE(2009), BERIZLY LCX RimZEL S 5K
BEORECERT L0, ZoREEET— RZ2FH

Rain measurement cylinder LCRAOE=S U2 7515 b0 & L,
Fig.3 Transmitter and Receiver of LCX under artificial
rainfall experiment 3. AIBMERBRLT—2DESLE
2. EZRNVUIADORERE—FOKHA RE LOX TR FEW T — N2 BIES &, £ FHEN

RREE TN LHENEREIT o772, A LERERICI

=X U I, E5%E LOX 3t & SEATICRLE L TR R =BG A IERT T A O RZK it SR BREE i 4 v
ToRARAET 4 v Lb—F =A% L 5 (Fig.2), 7-o WUZKIEH FEBRIEE 1X 30m X 18.75m D K & & T,
FM-CW 5TV =7 EEHEREEEZEL, £ #7 100mm/h~300mm/h D A TR Z HHTE 5,
@LL?m774»%ﬁM#é’&iof I Fig.3 &, ASEERIGC 1 4y MIBE RN 58 240mm/h O N T
DOEWRE (XR) 28EL, LCXITHK - 2& 8T MR Z RO R ETRT, ZOERGICE S 20m
@Eé%ﬁhf?é_&ﬁvfééﬂmmmﬂmw) @ LCX % 1.5m AT 2 RFATICEE L, ZZEh
Inomata(2008)), 4 1 SN2 R HUA IS 626 L 72 454, ZEHERS IC R L, RmMT— ROBMET 2 A%
FEEDNNADHBNEND DT, TNEZBHT D& Hr ke 285~315MHz TR # %55 T& 5 M LCX
T, HEHEROME LHBEAHETED ETHEIN VAT LEAE Uiz, R E LT, 14y kR
B, 72121, BB X VHF TH 5720, M 150mm/h , 240mm/h @ 2 BefE oo N TR &2 7=,
W L TCEREBFoICREN, 207D, LCX U757 L AHOBEREEOFHANZE, LCX 16
RICTEAET 5 RIS L B BRI oWy« BEL L ~r ImBE L CTHRE L=~ A RN R3O #EEE 0.2mm)

XTI B RBERIE /N EL D, 22T, EHWe, ZIEEFOERCEREIL, 16Hz &5 5,
FHIT LCX EmMICEBMAAET A MEICLTT v ZAEE B IXF IR X O LCX DREH I

TFTACPENTERL, ZRICHEIEEFODS EZT D0, BEEREHDWVIINMHEZED S DD

Inlene by Diffarsmes

,“m it ‘”

=000

L L L L L I I y L i = i R = |
[ 1 15 H] Z5 3 E 0] 5 5 [ 1 5 3 i 3 5 0 a5
sampls mmber Lt i e =

(a): original signal (c): denoised signal using MRA

|||||||||| 5 ||||||||||J

H—W@m ‘W—'W—’ -

24 0mum/h 240mm/h  150mm/h 240mm/h T 240mm/h T 150mm/h T
(b): one-minute rainfall intensity (d): one-minute square average of (c)
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Monitoring of Torrential Rain along a pair of Leaky Coaxial Cables

Tsukasa MIZUTANI, Yozo FUJINO, Tomonori NAGAYAMA*,
Kenji INOMATA, Wataru Tsujita, and Masahiro SHIKAI**
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Synopsis

Use of Leaky Coaxial cable (LCX) of a VHF/UHF antenna is proposed to monitor intensity of heavy
rains along the cable in real time. Using a pair of LCXs with a transmitting antenna and a receiving antenna
installed in parallel each other, receiving signals at arbitrary locations along LCX can be determined. For
guantitative evaluation between rainfall intensity and the LCX signals, an artificial rainfall experiment was
conducted. The LCX signal was nonstationary, and a component of fluctuation due to rainfall was below a
noise floor. For denoising, a multiresolution analysis using a Daubechies wavelet was applied to the signals.
As a result, the component of the fluctuation due to rainfall was extracted, and one-minute rainfall intensity
of the artificial heavy rains was detected successfully. Conducting a field rainfall experiment using the dual
LCX system as well, real heavy rains were also detected from a noisy signal using MRA.

Keywords: Leaky Coaxial cable, electromagnetic wave, rainfall monitoring, artificial/real rainfall
experiment, wavelet, multi-resolution analysis(MRA)

— 643 —





