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Seismic and tsunami fragility of industries, revealed by the 2011 Tohoku-oki earthquake
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Compiling the source area data of large earthquakes occurred in Pacific Rim
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A set of characterized earthquake fault models for the probabilistic tsunami hazard as
sessment in Japan
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Tsunami hazard assessment project in Japan
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G-EVER Earthquake and Volcanic Eruption Risk Management Activities and Asia-Pacific
Region Hazard Mapping Project
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Observing Schumann Resonance by demodulating High Frequency Waves
Observing Schumann Resonance by demodulating High Frequency Waves

CAO, Bingxia* ; ZHOU, Hongjuan
CAO, Bingxia* ; ZHOU, Hongjuan

IHarbin Institute of Technology at Weihai
IHarbin Institute of Technology at Weihai

The limited dimensions of the Earth cause the waveguide between the surface of the Earth and the conductive ionosphere
act as a resonant cavity for electromagnetic waves in the ELF band so that Schumann Resonance (SR)occurs there. It has b
suggested that SR may be used to monitor global temperature variations. SR has been used to study the lower ionosphere
Earth and suggested as one way to explore the lower ionosphere on celestial bodies. A new field of interest using SR is relate
to short-term earthquake prediction. The manmade noises in the ELF band was a problem for observing. A new way to observ
SR based on cross-modulation in the low ionosphere is discussed.

The effect of cross-modulation was established by Yampolski et al. between SR and HF signals experimentally. The HF signal
called Round-the-world signals (RWS) and large antenna arrays of the radio telescope UTR-2 were used. But the problem i
whether the SR can be seen only with a simple antenna. If the answer is yes, we have a new measurement method for SR.

The HF-SR multiple mode nonlinear interaction theory is researched based on the basic theory model established. In th
multiple interaction mode theory, the modulation depth is affected by electromagnetic wave phase in the nonlinear effect. Befor
the experiment, a lot of simulation experiments and theoretical research are carried out , including Schumann Resonance glok
distribution simulation and multi-mode interaction of HF-SR theory etc.. One simpler half wave cross dipole antenna is used
to receive the time service signal of China called BPM. And in the demodulation spectrum of BPM, the first 4 order resonance
peaks of the SR are obtained successfully, respectively on 7.5Hz, 14Hz, 20Hz and 26Hz.

The electric field distributions and phase variations of the firse 3 order peaks of Schumann Resonance in the earth ionosphe
cavity are obtained through a series of SR distributed simulation experiments. The result shows that in the same phase region, t
phase of SR only depends on time. At the same time all the points have the same vibration phase. Two points have 180 degr
difference phase after a phase mutation point.

The actual multi interaction mode effect between RWS and SR is uncertain. It may change with the propagation conditions
The modulation depth can not be increased significantly in the multiple interaction effects of HF wave and SR propagate aroun
the globe. The main reason is the high frequency wave goes through the the phase jump points of Schumann Resonance. T
final depth of modulation in the Yampolski experiment is about 07-3.5 times to the modulation depth of single interaction.

RWS goes through around the earth. But the modulation depth of of RWS and SR nonlinear effect is not significantly far
greater than that of 1 jump value because of the path length growth.

Using the RWS signal, greater modulation than short reception, for example, 1 hop, can be obtained. But due to the SR wav
distribution in the earth ionosphere cavity, the value is less than the direct summation of each modulation results. That is to sa
high frequency electromagnetic wave propagates around the earth for nearly a circle. It is modulation result with SR dose nc
significantly increase compared with that of the obtained by ionospheric reflection arrive at the receiving station.

According to the new theory of HF-SR interaction, a receiving station was established. The system receives the BPM time
service signals from the National Time Service Center in PuCheng, 1160 km away from the receiver. The carrier frequency is 1(
MHz. By demodulating the BPM signal, the first 4 order peaks of SR are obtained. Maybe it is a new way for SR observing.

F—"7— R earth ionosphere cavity, Schumann Resonance, nonlinear effect, high frequency wave
Keywords: earth ionosphere cavity, Schumann Resonance, nonlinear effect, high frequency wave
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Influence of mircotopography in lowland to tsunami disaster of 2011 Tohoku Earthquake
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GIS Team of Niigata Univ(2012 I X 3 5E#FE~ Y TOR) IV 7—2 &, E GG Moz 5 5 (2011/3/12)
GoogleEarthD i 2 i (2011/4/6 2012/4/12Yz FWT, RKEHNDFKEE 3 DDX A= 7TV LT (O
ICME L R MENTRE, DHE% LELNICRA I NS, D@&l&%%%ﬁbfwéﬁéyzaﬁB,DMﬁ
HZ NIz DDEIIN T X A= %2 T T lzdnEn, DRXMBEOEEEDM K-> TWD L Lz, Fiz, BB
FAA - TR - REIEO T2 =2 7I)VTT V2 A XL, BEORAERZHEE UK. R, BiELERERDIEIN
MEEE LR ASTIZERL, WALIRBIEOA AL 2 B L5 | 2 TR S NI A E RS &l Lz,

BB OREHEFICTOWT, 11,6018 DR, 4,8458DfRA, 13,8458 T2 R LTz, RN S 1IkmENT
WBRED 8HILL LM L7z &5, BIROILE LRI C ORKHRITHT T 2 MEMNRZZ LA LR Aok
HHND. —F, WBEHD 1km K D NREMIOME I IS 2 FE O FICIZ N A SNz, FROEENZ E A
ERLNIRVMIEHIX TlE, FARPEER EOERYIMNERED S 1-3kmHS £ THRINTE D, KEHHFLNREMHE T
BRATWE., L TANEEOHREDAKEWHEL - FAMIX D, EHOEIENA L NZ EH - (LycHiX TIENRERIDOZ
BHFEE R NE <, ERYIOF & A EDEIMEHICE E > Tz, EREEORAGMZERAS L, WBEND 1km E
TIFEAE L T EFd A, WRERIC RIS DR Z T O B0 27515, Mt ORZET E2 2 riciinmg
HHLHN, WIEERIOZEEICZIZIVAA TEEDNZ D> TWIIR & H o7z, 7M1 TH 2 MR T, &
BRI O E R E3 2 hm e, BREOEREZRDEZ S 2 AN S5HEMRALTED, WERmHORE T
K ZRN TV, TNOEOREN S, FROFEDNTIRMIORAZEGE, SERMEHIS MM O DN OHERS & 7%
D, I HEMHIEAE T B KO RE| 2 B U2 &MY, UG FEIC BT 5B EO 2 AR H LT
EEZBNS. TibBEEND 1km KO NERITIE, HEDTH L 2mOMEHIDAREHFE TR =0 TH 5.

7 — X2 20LLAEAULH AT, FRE, 5 T8, A, BT, 250

Keywords: 2011 Tohoku Earthquake, tsunami, Sendai Pliain, lowland, mircotopography, aerial-photographs
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AVRRYT, VY y o KUD 13 LT TR E A _
Eruptive Sequence of Rinjani Caldera, 13th Century, Lombok, Indonesia

mJll#EA ™ w52 1 ; Nasution A? ; Taufiqurrohman R.
FURUKAWA, Ryuta* ; TAKADA, Akira® ; NASUTION, Asnawif ; TAUFIQURROHMAN, Ron#

LSRR B AT E RS & >~ % —, 2ITB, 3CVGHM
!Geological Survey of Japan, AlSTnstitute Technology of BandungCenter for Volcanology and Geological Hazard Mitiga-
tion

U Px ki A Y R 7, vy R BRI 2 Ul g I LAREOHUIC S D, ILTHEEBIC H 51
6x8kmD 71)L 7T 713 13 A ORI A TIZRL E 17z (Nasution et al., 20035 HIE A, 2003 Nasution et al., 2010; Lavigne
etal.,2013 . ZI)LTSIERICHNT - C, BEKZ 2 HERD D 1 FERNTHIT TY ¥y =k LUhEE 3726m #aA%R 100km?
DRJE N HAZ 3R Uz, 35 K7 50004ERTH 5 I3 IEFEAE N 2 RIS C U, 13 OB R NIC E > 7.

TIIVT FIEREN DHERIENMERID S 6 7 =4 RICK D TES. 557 = A AN BAZE R R R R 2 75 9 Rl R
DO TWEW, 74 R 1DO/NRERIKESERDDH L, 724 X2 TR7TY) Z—RENC L > THRIEOB WA E T
&3 2% N AHW) 7% PRI O TN EPIICHER S B 72, 7 24 X 2 RIA TR < o, BEERDHENTS. 7=
A X TIENKFERDFRAE U, AL CTEE 10m 2L E O EHBLIR O HEREY) 72 7540 S B 7z, ma a0 /7 O 13 pk
U T2 KIPRHEREI A < 73169 % . JE8)E4 cm?50emE THEEDZ(L L, HfE M I3 8 < HERE L, MO0 N )=
ZHIDAL T END B . HEEEHIED 5 50kmi < BN 7z mrEHE, 2R T FUEBICE L TWa T &k, mun
WAL D HRIE U 7o midin KRR CTH B T LR d 5. 7oA X450 ——REAk e 5%, B IERG
HERI I FAEREE DR D IR U E MBI N LIRS EAET B 2 D5, T 24 X 21T Z—REENRLE TH -T2 C
EERET D, T A X5 T, Sl OAREADFAE U, BV E OB AR HERI AN L% 30km DL OHipH 27 > T
MRS B U Tz, KPMFRHERYINC IZAE R PR S  EHIERICBEH L WE A EENS. T2 A X6 TR = —2Uk
WREUED, 724 X2 L 41THRD EHRII/NE W,

AR S LT~ 7 < id Si02=62.5-66wWt.%, Na20+K20=7.5-8. 7widH iz imh S EE TH 5. 721 X3
M5 4ICHIT TR EERABROMEINTS. T4 RX4DT ) Z—REHENRLET, 7 21 X5 TREFEZIGEDIR
BN 27 e ZEET DL, 7oA R 405 KIEZNGEDIEKD 2 WIEH T2 MGEIE RIS K > T, TNETHEHB LT
WD S T2 TSRO ENTZA[BENED D D, T2 A X6 DTV Z—RENIIARE U2 VT S IRIC K » THZEE Wi
HOVIGEDN ST 5728 EZ % EHHRRETH 5.

Bl X O 7)) — 25 ROKKRF TP 12582125FFAHY O EHEICHREEREE D RN 281 23 % T & DL
M SN Tz (Palaisetal., 1992x £). KKK B Uz kLTS 2/ O F ARG T NETAF
TADTIVFF g TR EN TR, VP y VT IR DKL S ZHRE, w07 S
ZHARIC K DI, Ko TV YV ZHIVT T DERKIE 1258?1253EE TH % nJREMENH 5. Lavigne et al., (2013)% [
RO FHE TG E LT, BARHRIE S SCED S 12574 L Uk, mitiidth)5 O E D SR S Nz SO, it E
& 20024 k> THb (Langway etal., 1988 T T4EMTRATH 5. VU Iy 2V T FEEREA D HIBREIE DAL
2RI B R 5 2 T2l REMEAY R Z L.

F—T— Rk, AVT T, KRR, A2 BT KIWR, 7 A A7
Keywords: volcano, caldera, pyroclastic flow, Indonesia, ash, icecore

1/1



