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Pacific—type convergent margins (ocean - continent) and their related orogenic belts
exist/form over subduction zones, which are the only ways to deliver surface materials to the
deep mantle. Pacific-type orogens keep records of the evolution of paleo—oceans, formation
and transformation of continental crust at their active margins, and generation of
hydrous—carbonated plumes in the mantle transition zone (MTZ) and its related intra—plate
magmatism. An approach |inking paleo—oceans, active margins and plume magmatism stands on three
“whales”: the model of Ocean Plate Stratigraphy (OPS), the parameters of active convergent
margins and the model of hydrous—carbonated plumes. The OPS mode| was created by many detai led
studies of western Pacific, in particular Japanese, accretionary complexes; it allows
recognizing different oceanic plates within one paleo—ocean and evaluating their sizes and
ages. Pacific—type convergent margins are places of major continental growth by island-arc
juvenile magmatism and accretion, but they are also places of strong plate interactions and
crust destruction. There are two contrast types of those margins: accreting ones accompanied
by the formation of accretionary complexes, and eroding ones accompanied by the tectonic and
subduction erosion of accretionary wedge, fore-arc prism and volcanic arc. The materials of
oceanic and continental crust, which are eroded at Pacific-type convergent margins, can
accumulate in the MTZ and affect mantle conditions. All those processes, the subduction of
hydrated and carbonated oceanic crust, the destruction of continental crust at eroding margins,
and the accumulation of mafic and sialic materials in the MTZ can synergistically trigger the
generation of hydrous—carbonated mantle plumes in the MTZ, mantle melting and upwelling, and
intra—plate continental magmatism. We welcome papers on results from Pacific—type orogenic
belts worldwide and from Archean to Cenozoic ages
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HERLA ML The ring and ionosphere interaction of Saturn: the RPWS observations during the Grand
Finale

FRME We will present the first in-situ measurements of Saturn’ s ionosphere obtained by the

RPWS instrument onboard the Cassini spacecraft during the Grand Finale orbits. The
observations provided new insights of Saturn’ s ionosphere: dusty ionosphere affected by
the D ring particles.

The first in-situ measurements of a gas giant’ s ionosphere revealed a unique

characteristic of Saturn’ s ionosphere: dusty ionosphere affected by the D ring particles.

IND b
HEWmLEE The first in-situ measurements of a gas giant’ s ionosphere revealed a unique
4285 k characteristic of Saturn’ s ionosphere: dusty ionosphere affected by the D ring particles.
MXHERODEE
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On 15th September 2017, the Cassini spacecraft ended mission with a spectacular dive into Saturn’ s atmosphere. During the
Grand Finale orbits Cassini performed a set of 22 flybys that flew through the equator region at the altitudes between the
inner most ring, the D ring, and the ionosphere, provided unique in-situ measurements. The electron and ion measurements by
the Radio and Plasma Wave Science (RPWS) instruments revealed a cold, dense, and dynamic ionosphere that interacts with the
rings.

In the first orbit of Grand Finale orbits, plasma densities reached up to 1000 /cc, and electron temperatures below 1,160
K near closest approach. From the average ion mass inferred by the Langmuir probe, the dominance of the H+ ion species at
the upper ionosphere were confirmed. However, some other high-altitude observations showed the signature of a heavier ion
species (> 18 amu) dominance near the equator and differences in the ion and electron densities, indicating the presence of

negatively charged dust.

During the last low-altitude orbits and the final plunge, the electron densities up to 6-103 /cc had been observed near the
closest approach at 1,500 km altitudes. On the other hand, the ion densities were in excess of the electron density up to
5-104 /cc below the altitudes of 3,000 km, where heavier ion mass were also inferred. By comparing the RPWS observed electron
and ion densities with the ion densities of various species detected by the Ion and Neutral Mass Spectrometer (INMS), a dominance

of the heavy positive ion species and the possible presence of the heavy negatively charged cluster ions are identified.

The ion and electron density variations observed in various altitudes range during the Grand Finale orbits indicates the dynamic

interaction between the D ring and the ionosphere.
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B REDEE Huixin Liu, N. Pedatella, K. Hocke, Medium-scale gravity wave activity

in the bottomside F region in tropical regions, Geophys. Res. Lett., 44, doi:
10.1002/2017GL073855, 2017.
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Thermospheric gravity waves (GWNs) in the bottomside F region have been proposed to play a key role in the generation of equatorial
plasma bubbles (EPBs). However, direct observations of such waves are scarce. This study provides a systematic survey of
medium-scale (<620 km) neutral atmosphere perturbations at this critical altitude in the tropics, using 4 years of in situ
Gravity Field and Steady-State Ocean Circulation Explorer satellite measurements of thermospheric density and zonal wind

The analysis reveals pronounced features on their global distribution and seasonal variability: (1) A prominent three-peak
longitudinal structure exists in all seasons, with stronger perturbations over continents than over oceans. (2) Their seasonal
variation consists of a primary semiannual oscillations (SAO) and a secondary annual oscillation (AO). The SAO component
maximizes around solstices and minimizes around equinoxes, while the AO component maximizes around June solstice. These GW
features resemble those of EPBs in spatial distribution but show opposite trend in climatological variations. This may imply
that stronger medium-scale GN activity does not always |ead to more EPBs. Possible origins of the bottomside GWs are discussed

among which tropical deep convection appears to be most plausible
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ER—MEMNSFRT SE. TAoDHFE HMFEEOR/NMIERLG ., BWEEOZERICL>T) WENEHCLOKHAITHMNTAES 2,
ThoZERERT 5 ET. REMHNTFEAD. BIRSENERT 5[],

AERRITEVWTERNEOFRLCONMESMEMNDICIE. BOEMBEBTEARETZEEL. SRR TONEOFARENT -2 EHEL
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C& NBERENEMT. TOMRFMRUNBSICRETES L HARTHNIETHNERMRTAHMTEL L . BEDEFHEL RO LN D,
SERAZELLEERX. LREOFHEEFEHEZLTEY., RN, BEOEESTHORNDIAFRELENBEFOEEZEHTT 4REZE
RLADTHARENLNH D
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BEREETHICHFISI SR TEEEHZESREHNASTHAL, BSon-RIFRENSHILEZRDD[3], LRORBRTHELBRICEIE,
HFOWALEEEEZCMELLE L, MFOMERENREEY RRT20HRT 5, ULOKRICEDE, BAFERICEBLEHT 558
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%1. [3] Uyeda, Hisayoshi, Kanou, (2010) J. Phys. Soc. Jpn. 79, 064709
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The wester |y phase of the quasi-biennial oscillation (QB0) was unexpectedly disrupted by an anomalous easterly near 40 hPa

("23 km) in February 2016. At the same time, a very strong El Nino and a very low Arctic sea—ice concentration in the Barents

and Kara Sea were present. Previous studies have shown that the disruption of the QBO was primarily caused by the momentum

transport of the atmospheric waves in the Northern Hemisphere. Our results indicate that the tropical waves evident over the

Atlantic, Africa, and the western Pacific were associated with extratropical disturbances. Moreover, we suggest that the El

Nino and sea-ice anomalies in 2016 account for approximately half of the disturbances and waves based on multiple regression

analysis of the observational/reanalysis data and large—-ensemble experiments using an atmospheric global climate model.
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Ear |y-summer precipitation around Japan has a variety of characteristics, and it is an urgent issue to obtain information
on its future change as accurately as possible. While current climate models have difficulties in predicting detailed
precipitation characteristics, they have skills in predicting large-scale environments to some extent. In this study, we
estimate future changes in precipitation characteristics by combining Global Precipitation Measurement (GPM) Dual-frequency

Precipitation Radar (DPR) observation and Coupled Model Intercomparison Project Phase 5 (CMIP5) large-scale projections.

We first relate characteristics of rain events (REs) observed by the GPM DPR with large-scale environments. Rain events during
May-dJuly 2014-2017 are classified into “mid-latitude” , “organized” , and “small” types, which are identified by Yokoyama
et al. (2017). These three types exist associated with different environments in terms of the subtropical jet and
lower—tropospheric convective instability (Yokoyama et al. 2017). Based on this knowledge, we make look-up tables for three
RE types with two indices; ascent at 500 hPa and sea surface temperature (SST). Using the look-up tables, we then reconstruct

precipitation with CMIP5 large-scale environments, and predict its future change.

Twenty—four CMIP5 model ensembles of reconstructed ear|y-summer precipitation are examined in the current (1980-2005) and
future (2075-2100) climates. It is shown that patterns of precipitation change are significantly different among three types.
Notably, organized precipitation will increase in Kanto-region around Tokyo, the northeastern part, and the Sea of Japan side
of the Japanese archipelago, where the present amount is relatively small. Since maximum intensity of REs is significantly
more intense in organized systems than other two types, we should take appropriate action for those regions where organized

systems increase in future.

[Acknowledgment] : This study is supported by JSPS KAKENHI Grant 15H02132, the Environment Research and Technology Development
Fund (2-1503) of Environmental Restoration and Conservation Agency, and the 8th RA of the Japan Aerospace Exploration Agency

Precipitation Measuring Mission science.
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The primary production of the sea of Okhotsk is supported by abundant iron (mostly organic connected iron) derived from wetlands
and forests in Amur basin. Dissolved iron(dFe) concentration in Amur river, however, appears to be influenced by degradation
of permafrost which widely exists under the ground of Amur basin. Towards a better understanding of iron transport mechanism
in permafrost-affected surface environments, we regularly sampled soil waters and river waters in Far East Russia, as permafrost
thaws seasonal ly during May and November 2017, and we analyzed the concentration of dFe(<0.45um) and as wel| as other basic

parameters.

In 2017, during snow-melt season in May, dFe in river increased rapidly with the highest concentrations of 1.1 mg/L, and topsoi |
waters also had high dFe with the value of 375 mg/L. The permarfost table was located just under the ground at that time,
hence melted water can not infiltate and covered the topsoil. In that case, organic acids can be leached from vegetation litter
and organic rich topsoil, so it would be easy to form organic connected iron in the pore water which can leach rapidly along
the shal low permafrost table. From May till July, dFe in river went down to 0. 15mg/L, and soil water keeped dFe around 1mg/L.
In August and September: the period of most melted season of permafrost, dFe of some soil water indicated much increase. So
June and July might be the time to develop the reductive condition to take place reducing of iron (Fe(II)). Addition to production
of dFe, Fe (II) transport through diffuing from deep mineral soil layer can be the caution of increasing dFe concentraion
in late summer. Although the soil water had high dFe concentration in late summer, dFe in the river did not show increasing
trend. Since dFe in the river had the positive significant relationship with DOC during al| sampring periods (R2=0.51, p<0.01),
most of dFe can be orgaic connected iron in the river. Therefore, dFe production and Fe (@) diffusing in late summer might
be the important behavior to form run—-out possible dFe (mostly organic—iron) in active layer especial ly peat soil. Furthermore,
rive dFe concentration could be influenced by seasonal hydrological events such as spring flood or summer precipitation rather

than dFe concentration in active layer.
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Huge tsunami will be caused by the Nankai Trough Earthquake, will attack Osaka Bay. Nakada et al. (2015) simulated the tsunami
caused by the Nankai Trough Earthquake. Osaka Bay was divided into a 50 m grid horizontally in the model with one vertical
dimension. And the flow speed and height of the tsunami was calculated for every 0.5 seconds from the earthquake occurrence
to 600 minutes. Then the non-dimensional bed shear stress was estimated (Hayashi et al., 2015). It means that the rolling
up of the bottom sediment wil | not occur (negative) or happen (positive). The result shows that the bottom sediments are suspended
in the inner part of Osaka Bay. It means that the various materials contained in the sediment are also released to the water
column. Nakayama (2011) concluded that the nutrient supply from the sea floor cannot be omitted when evaluating the low trophic
level ecosystem and natural environment of the Seto Inland Sea. The densities of cadmium and mercury in the marine sediment
of Osaka Bay are higher about 2 times of it in Sendai Bay, and are the high level same as Tokyo Bay (Shimizu et al., 2008).
Therefore, the possibility of quality changes in the seawater caused by the suspension of the bottom sediment in the inner
part of Osaka Bay due to the tsunami caused by the Nankai Trough Earthquake is shown and discussed. The concentrations of
materials in the water column after the suspension by tsunami were standardized by the environmental standard of seawater

The suspend sediments will remain in the eastern part of the Osaka Bay during the tsunami. The standardized concentrations
in the water column of Zn, Pb, TP and TN are high in the wide area of the inner part of Osaka Bay. It is necessary to estimate
the influence on the primary production considering both the nutrient and SS concentrations because the photoenvironment in
the seawater will change according to SS. The correlations of the standardized concentrations in the water column and the

concentrations in the sediment are |inear
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Emissions of elemental mercury, Hg(0), from artisanal small-scale gold mining activities accounted for 37% of total global
Hg (0) emissions in 2010. People who |ive near gold-mining areas may be exposed to high concentrations of Hg(0). Here, we assessed
the human health risk due to Hg(0) exposure among residents of Palu city (Central Sulawesi Province, Indonesia). The area
around the city has more than 60 tons of gold reserves, and the nearby Poboya area is the most active gold-mining site in

Indonesia. Owing to its geography, the city experiences alternating land and sea breezes.

Sampling was done over a period of 3 years (from 2010 Aug. to 2012 Dec.) intermittently with a passive sampler for Hg(0),
a portable handheld mercury analyzer, and a mercury analyzer in four areas of the city and in the Poboya gold-processing area,
as well as wind speeds and directions in one area of the city. The 24-h average concentration, wind speed, and wind direction
data show that the ambient air in both the gold-processing area and the city was always covered by high concentration of mercury
vapor. The Hg(0) concentration in the city was higher at night than in the daytime, owing to the effect of land breezes. These
results indicate that the inhabitants of the city were always exposed to high concentrations of Hg(0).

The average daytime point-sample Hg(0) concentrations in the city, as measured with a handheld mercury analyzer over 3 days
in July 2011, ranged from 2,096 to 3,299 ng m-3. In comparison, the average daytime Hg(0) concentration in the Poboya
gold-processing area was 12, 782 ng m=3. All of these concentrations are substantially higher than the Wor Id Health Organization
air-quality guideline for annual average Hg exposure (1000 ng m-3). We used the point-sample concentrations to calculate hazard
quotient ratios by means of a probabilistic risk assessment method. The results indicated that 93% of the sample population
overal| was at risk (hazard quotient ratio ° 1 and cut off at the 95th percentile value of the sample population) of mercury
toxicity, that is, damage to the central nervous system due to chronic exposure. The corresponding percentages for the northern,
central, southern, and western areas of the city were 83% 84% 95% and 95%, respectively. Our results indicate that the

residents of Palu city are at serious risk from exposure to high concentrations of atmospheric Hg(0).
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PEOE S FBREMICEE T S ERRBYHEES (Inner shelf mud belt) A SIRE SN 1=H#FE WD 7 (MD06-3040) D7 L4/ LK
B UK3T ) 24TV, THHOREBKE S EBZERHEMRGETHLMNIC LIz, I7ERMITBEDZBTH L=, SSTIERE
(AT) £ BWVERAA ® B ([AT] = -10.8 + 1.35 x [SST]; r2 =0.90, p < 0.001), k=T, Uk37 -SST DIEFTREZNSBFITILED
AT ZEEMIHTET DI ENTE D, k37 -SSTOT—RICEDC L. Little Ice Age (#90.1-0.3 cal. kyr BP OFE4H) 7d & £ Bk
HLERIEEES L BEEMEREEENET SN LN D, COBREZEDEEEEENEEZ S, TL T, #4.4-3.8 cal. kyr BP [ZI&,
BHENODEFGESL C-4COKEET. -C°COKBETICHE) MAEELTHWIEAREN, COEMEF 4.2 ka 1
MZRER L., BEASMBREORRESLEETIENDLEAONS, COBHIC. R7ST7RULBREETH, REA T v
OIREBOET. TIL=——=aDOFKEEEOEM. ZFOZEH (Pulleniatina Minimum Event) A EDKERREEHNEITHAE &
YREEINTWS, CNSOERINIHEEICERFRL. REEESLELUTOTEVR—VOERAN L SN-AREMENE L, AR
NHLMILERETREGEREAAY ME, MECFA—DESR, BFITLZOUHSOXAZHESEI—HELG =ML
hily,
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H-QRO4 [JJ] FmiZ : £ FERERDEHRINFAFIIR

RRERZ NtE #e

FHRIA ML BE 3000 ERIOBAANLE BARSHARBRELE-SE - RE

HEWE BOEHEDZHZR L, BADETEFKELRENSHEEZTTIOT, SREOTILY />
KEBLYEHSEZBEE 3,000 FRHIChzUERXR (KB) LdAX (BUE) ITEVTRE
0.3CEEETERTL:. BAHKSOXREEHE, HILLLOBGREOHIRESHIZFIIY
TH—8L TO - B/ MERRIRR, e/ HERRRR, BB/ ERBUARKRERSR, Bk

B/RRRRER, KREBR/GEKER.

BIHAES BARADNERLE-KJEDTORIER, TOERELGIR[EZH IO ADMHEH, 512, AR

PENRUAS HE~OEEFTHOEREHREKTS.

HeEmnsEs BA#HEOERICKRELE&E R LEAREENASV I &, HROKEELOTRICHITEE

PENCEY B0 ADOBRAEEHRNICEHENICLEELEZS.

BYREDEHE EHICIE, FAPRREFAT, FOVBRBEATT
Kawahata, H., Ishizaki, Y., Kuroyanagi, A., Suzuki, A., and Ohkushi, K. (2017) Quantitative
reconstruction of temperature at Jomon site in the Incipient Jomon period in northern Japan
and its implication for the production of ear

[(FREX]

BECXALEINERERERIIENTY, [ERZHEEREZEZAMERICEZ 5. [REIRLEEGRERFTHS. BUOFHAE
AR ZOBHAZRC &, BKOKEERROFHTENE VA BERTZLERAL, 7L/ VKEDBESEWNC EICEDEE,
BAEBELESETKELYKBEZERT L. BXE 6,700 £FRAOILBER (BAE) ITHITHREELE NEEHIZDOLNTIE, 2016 £0
HAR15-07 THREL-DOT, SEIFEZE 3,000 EFOFEBRA (55, Kawahata, et al., 2017, Quaternary International, 440, 102-117)
CdBAR (BAE) ICHTHHERBOBRERET 5. BAEOIHE, LEMER >7-#RI&, 500~300AD, 100BC~50AD, 670~
900AD, 1900~2000AD T&H >7-. BAMEILOHUKIZDOLTHIER T 5 &, ERHAE, 1000~940BC, 800~700BC, 200BC #if#%, 150~250AD,
560~620AD, 990~1150AD, 1750~1900AD TéH>7=. BAH K TROONIURDORBHOEZEHN HILLL EDORFRH O H 5 KELH
IS4 SV TR—HL TV OB/ MRERRERA R b, QE/GEBFRERAAY b, QHEBRA/ERBUARRERI AV |,
Q@EREBCE/BRRBERERAARAY ~, ORFRBR/ERERAARAV L. BEDLEIABRICHLTORITRAERTHS.
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H-DS10 [JJ] ZREZEDF R

REERL =ERIE &

FRIA ML NILTEERED A h = XL Part 11: GEREF

HEWE ESREHERIFH 10 FERTREL, HEHREM. 6-5.7) O KEGLEREZSISEZTFER
HEO—ETHD. HAL FEEKEFOZRCHFELHENL, BEAEICEISHEICHSE
KEESHZEHTEL:. #BR BEALTSOELIZ InUEOREGEEAFEL TN :=2L%E
oMLz, COHRREIE BEREHMEN BEANTSHTTOKEISYIRAOLGEDK
HEEE E BIRICBRT S LT T 5.

B ES BriE ERBEHECESESEEEBHMEICHIBKAEHOHEZTL, FREALKZOS

L4185 BECOBRICHNOTHILI-Z LT, HEICHVRELEENEREAILTSHNICET L THRE
LizC&xHLMICL. CORRIT, BEAFTTATH-EELBHEDOHBEBDERE
E2%2+L0TC MELEBEREILTSORERZLOERLTEELBRBLLZEREIKREL, KEH
ORILEEFREORERBOER~DOERIHAFIND.

HemLnESs BEREHEL HBITARVICERT2—RNGHMELFELY, dEEOHMERETILHEN

L2185 b [TEREMET S FEFEBTHRAKX 60cm) A, TORERBOEMRNT7 TRV HERTFE

AEELLY. ABFERE, EMAEREMICE IS HBICHES HBRTHEHTEL, SRS hi=-ERE
BOSHEELGBRICKIILE:. CORREICKY, HEOKERBOISLIERLLLIT, KL
HOFEHMEICHT DFRFHROBENANIHFIND.

B REDEHE 1. Yoshio Fukao, Osamu Sandanbata, Hiroko Sugioka, Aki Ito, Hajime Shiobara, Shingo
Watada, Kenji Satake, Mechanism of the 2015 volcanic tsunami earthquake near Torishima,
Japan, 2018, Science Advances

2. Osamu Sandanbata, Shingo Watada, Kenji Satake, Y

[FRAx]
1. [FL®IZ

EBEEHE M.6-5.7) (ZFE - NERSMLOEEEBICHNET HBEXNLADHTEEST, ZFX 10 £C—ERASh TS, MLEOERBE
THd. RFODAAVLE2015F5828 ST) [CHREL, ARRTIE. COMBICIYRELLZROBRAT—2ICE I, BEREFTOFEEHRE
T5, BB, MUEERMBEOBRANSANXLREBETCEZECATOS Y FOBEL., RESICKDHNERFERITED,

2. BREA

2015 FOREMBICH > TRELRRIT., FEMERESHBVOBERZFOIC, BMAZFTHT cn BEQOFZRNIBRISh, BIC/N\XB/NERET
1349 60cm DFAIRIEZE RS L= (WA, 2015), —A T, HALHARRIERELK 100kn DFBEICEMLI-E 10 ROKEHT L—TH, BREDEREBHOHR
BIZHEDI Lz 7L—THASKZREBIE. BmoOADOESMSBEY. 2.0 cnBEQENESHEE. AEECREBEORFEREF > TV, T
THAR, PU—TRHIAEEREREZAVTERZTV. BEHREBICHSHBREHICHSBKERE. TUHLLERRRAOETILIEET 1=,

3. BEDDBIEEEE LI ERIRRE

FTEROABMEZEZERL T, 7L—ORREE, SERRERS AN GIBICHBRRBES OMBERERARY . TERELICE > TTZ L—~DAHA
MEANDE. BRKMEEE, BREBARMNEBEZRBSKAFEANS. AFHARSKE NN Ebvof=, HAIE, PHEEECRBENROM
HEEX AV TRAMZRMERESZERMICHEL. BRRIEICSERBREW LTI LT BRISEBLVOFREN THEERENBRKICEL LT
RECEGDHIED., IO DERBBFEDODRETH S L EHLMIT LTz (Sandanbata et al., 2018, PAGEOPH),

EBIT, ERSLUVASARAORRBKEEZL LB LCRATIRRBEMEEZ T Y Y FH—FITL o TS L. RKRIZERE SkmBEDOAREL
FRASRALTIOY LRIHEERSRE 272, RICRBREALTIMT oI L. EREAGFTHRAEZRAKICHBET S LIFTEUMN o7z, —H. K
DNBDAFARMEEKICEAR, TREDHBEELTTL—ALRRESTH L, BOERSEZHFEEEBESEDIE. AT U LLRAESIELZ, Chbd
DHERE. BERRICHSIBERREIXIRAALTSORNMBTEIEGEENKEEL, TOEAYRYLLERABEDENYNH - EETET S,

4 BREMESHEICLDERRREETI VY

RIZ, BREBESHEZITV. BEHEBICHSZRREE & UFHMICTAT (Fukao et al., 2018, Sci. Adv.), LEDHEREHFEAT. RIXAL
TIOHRLEFDME T SMARDEREREE L. 7L—TORBRBHEERL T, AV 7 VEOFDEE & ZhEBEOHNEBRROBKEILRED 5B
PHHARKRRETIVERE LIz COFDEEDRIEA BLVERBEOFERDNTAZEZELSE . EFEFHEI— F JAGURS (Baba et al., 2015, PAGEOPH)
EZRAVTHBMEEZECRIE I VR R I AEREMH MV,

BRABGINFSAERELEBOT L—COFERE EBARBORBERN_RNEAE LEUEEZEELT S L R=4. Tkm S LU A=1. 5n DFFIZ&R/ME
LY, HERBETL—TORURBEFRRICLCBRL:, COBREEFERA KnZALTISHERELEIK—HEL, BEMBIH LT, RIXAHLT
SHT InZBASKELEBERZARE L EAHALAIIE T,

5 N\XBNERBTORRER
BVT, TL—RBHEAVTHEELEKRREETLESZ-HIC, £ 60cm ORKEENBHEINL/\XEONERBETOEREREZRATEIMZRAN
fzo COB. B HEROMEFZETILOM & BAKBRSOBREEAEHE TER LERLTZODOMBET—2 2L, FEMHE D EH JAGURS
(Baba et al., 2015) ZRAVWTERGBEHEET o, TOMR. FHERBIIRIE - MEZESOTRERET. BRIKBEL (BRI

6. FRMTOET LD

LED#HERE. 2015 FEREMBICHSHBEBOVTEELEFREEZ 5. F—IC. ZOMEHL In ZBX 2BERZNALTSHICEHRLTLS
CENBALMTAEY, BREEERBREIALTSHBICERT 2RLEHARE LI-CEE2RET S, BT, PEEI AT AROLRAICE, BER
TERVREDEBNEC Z ENHELMCHE ST, TNIE OLVD BOBRRADZXLEIRNNGHRRETHD. FESDOERT, ULEERFEZ. KILHE
BHEDA D= XLREETS,
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RRERA FE fEE

FERIA ML ERBRAREA SHE SN 1854 EXRREBEBHEDRT Y i

HRIEE 1854 FXBHBMBICLYRLELLRREIXEY VIS5 0 Ra0KEFRTHAIZA TV,

TOHBREEEZRBEAEICLYVBRLIEC S, 1854 ERBEEBHMEBEORT Y i 1944
EHE*D?%&HE EDRTARYBE LY LEBEEBOTL— FERTHIZENHELMIZHE >z, Zh

. BAMREBHEIO O 2 RBEEBHBENKIE L -RBHISZHIEL AN > FTEL.,
ﬁ@#%#?%i%(&ofhtgtémTo

B ES Hk. mB M O TRETIERMEORMFRIERICEELFECHD, SETRKEMICIE

A48 R EXMEE 120 FEETRYEL., FERCEMTRETHEINTE, AARTHEHFYER
CHIBNTULVEL 1854 ERBERBHEDRT R YEHZHE L. 1944 FRERBHEOKRT Y
BELB LIz, ZDOHR 1854 ERHMEBMEORT NV EIE 1944 ERFEBEHEDZTNELY £iE
BRICEN> TSI EMABALMNZ LT,

HemnEs HRRERET OMBLIN S VOEAMEORYFAEZSELT S LEHENICEELMARRET

4285 k H5. BHNORRBEHEOERBRERGLEBHMER(ARINTLSA. T0 1 DHEIOXEEREHE
DRI RYBOHEITEROFAADI-OICFAIRZ, §E. 1854 FREEEHEDKRIT Y iH
FREOZERBAGRHREE > THTEL, 1944 FLIEKREES ZEERLIEZEE, HRDF
BID=HIZHEMA VT FOXEVEETR,

MXHERDEE

[FRAX]

The great earthquakes have repeatedly occurred at the Nankai Trough subduction zone and caused severe disasters in southwest
Japan. Previous studies indicated that the 1944 Tonankai earthquake re-ruptured the large slip area of the 1854 Ansei Tokai
earthquake except the plate interface along the Sagami trough (Tokai area). The slip distribution of the 1944 Tonankai earthquake
has been studied vigorously using the seismograms of regional strong ground motions and teleseismic waveforms, geodetic data
derived from leveling surveys and tide gauge records of tsunami waveforms. However, those instrumental data were not available
in 1854. The source process of the 1854 Ansei Tokai earthquake have been only studied from descriptions of earthquake phenomenon
in ancient documents such as shaking felt by humans, damage to houses, visual measurements of tsunami inundation or tsunami
runup height, and visual measurements of coseismic crustal deformation data. Therefore, the detailed slip distribution of
the 1854 Ansei earthquake has not been estimated previously. Then, we have never known that the large slip area of the 1946
Tonankai earthquake is the same as that of the 1854 Ansei earthquake

Fortunately, a large tsunami generated by the 1854 earthquake propagated through the Pacific Ocean, and was observed at the
tide gauge station at San Francisco, USA. In this paper, we determined the source process of the 1854 event using the tsunami
waveform data at San Francisco and answer a key question: was a main slip area of the 1854 Ansei Tokai earthquake re-ruptured
by the 1944 Tonankai earthquake? If not, what are differences between the large slip area of the 1944 Tonankai earthquake
and that of the 1854 Ansei Tokai earthquake?

The tsunami was numerically computed using the |inear Boussinesq equations. The grid space was 1.5 minute. First, we fixed
the fault model and the slip amount of 4m along the Sagami trough and the deeper part of the plate interface in Nankai trough
as same as the previous study (Ishibashi, 1981). Because the previous study determined the fault model using the surveyed
coseismic crustal deformation data, the down dip edge of the fault model should be well constrained. Then, the slip amount
of the shallower part of the plate interface near the trough was estimated by comparing the observed tsunami waveform with
computed one. The results indicate that the slip amount at the plate interface near the trough ranged from 5 to 7m, larger
than the slip amount of 4 m at the deeper part of the fault model. The moment magnitude is calculated to be 8.5 assuming a
rigidity of 5x1010 N/m2. The plate interface near the Nankai trough where previous studies estimated the slip amount of 0-1m
for the 1944 Tonankai earthquake was greatly ruptured by the 1854 Ansei Tokai earthquake. The result indicated that the plate
interface near the trough ruptured by the 1854 Ansei Tokai earthquake was not ruptured by the 1944 Tonankai earthquake. The
source process of the 1854 Ansei earthquake is different form that of the 1944 Tonankai earthquake. This indicates that the

occurrence of great earthquakes along the Nankai trough is more complicated than that previously expected
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tysavi4q kL | HTT16 [EJ] BEYE—FEDI VY

ERERSL A i

HERAA ML UV E— VDU TICEDCKRDOBHROEELE TS T1E

HRPE BRIEIKDOGEICEDLLIEELGERTHLS. BREEICTIO—REERLXRKI VNNV EEE

[CEESH, PIO—XREFXREKBOBEE, ZXF UV EFRLKHBOMY ICEH S, KB
BT, FA—2 (UAV) ZRVEKTBE=42Y 25 % 2015 - 2016 &, 2 thisiTITLy, RKE >
NI EREREEETIDEHRERIEZT ol £z, HEXK I VNV EFRLERHOKET
— 2 ZRAL, KOKDT S 7ILEITo1=,

BIHAES DE—rEVIUVTIZEBRRI VNI ERROHEIL, BN TOETHARITECENTOME

ANV A LGV, BADOKBHIBCETLEROEEMHOS S FHAMICRTLHTHY, COKAD
CEDLDYIIARDKRBHEEORELHEETHDIE RS, Tz, AV—FRE-BEDICTOF
ANECHT, [RET—2EYE— PV VI THRONS T2 OHETEMERICE TS E
ELFETH D,

HEMLES BRI REAREL BENFEOBRLEARETENRULTERCEITIREORETH S,

NS ZOHRT, Wb s Fo—2 2RV E— 2P0 T, REVORE - REORL

REAFOBRICEMTELIEEZEGRMTH S XRF VNV EHRIERFHOZEETE(R
(F51=&, BEEDRAEABRALO-DICELEELRY, AFAROFEFIERALDO-ONDE
EXEICERTACENTES,

RXHKEROEHE Bl - HohE-ZAE - BREEX - GHEE, W UE—rE P09 BLUVERIORERT—
RIEILKKXE VANV EFEERE, BXRYE— bV P UTERE 38(1), pp35-43, 2018.

[FRAX]
I FL®IC

BFRATRE LR EE, BERBEOSMILEARETENRALARICE T EREORETH D, TOHT, Unmanned Aerial Vehicle (UAV) Lvbr 3 K
A—VERAWUE—tEVIUYE BEYORE - REORL BREAFOREICEMCELIEELRBETHD L L LT, HEE - BREFRRICLERT
REAETH D,

KDBREIZEVT, BREBEZELEROD—DOTHD. BRIEEICTIO—REEE (UK, 7IO0—RET D) EXXFUNRIEEE (LUK, 2289
E93) ITERSh, —BIZ, TUoTUOFDOTIA—IMNMEL, FUNRIPMEVERKIIRHD, TIO—R(E SKELERMHOSBOEEERZ
TBZENHSMIINTIND, —AT, FUNIRBERFHOFEZRRTEH-D, BIELEOHEEENBERALO-DICIILELLD,

VE—brEVIUTI2E&B 2 VNI HEL, BRUNTOETHEF GV, BROKERKECET2EROEEHOS SIF, HANICRTIHTHY,
COHEADCEDY FEXRDKFEHIEOKRELGHETHLE VR D,

ZIT, AHARTIE, VAW UE—rEU PV TICKBKBE=2 Y VT EMtER, thiigTITL, 2RO HEETILOBH ERITET o1z, £z, #
EAVRYERBT—REAL, RKOKDIT S5 7L ET - BERERET 5,

I ®EFE

RATICIE, 2 thisf (FEEHERHh, BHESRM), 3 RE (I EHY, 5THBEDH, ASITHR) ZREELEZ VWA BAT—2 KRBT —2&FEALE.
Tkm A v L1 BERRT—2OBEBEMOBTHRBEEFEAL .

UAV TR L =EI& M 5 STM/MVS ¥ 7 k™ = 7 PhotoScan Professional v1.2 (Agisoft #t) ZBWT, ALY EY A YV Eg, Digital Surface Model (DSM)
FER LTz, EFRMEEZEAN A S TRELLZERIIERAY 7 b (Yubaflex3.0) THREHBEICE#E, FILVEYSA I ZERL, NDVI ZIELHE LIiEE
BROHEET oz, BHEAMERONVI (L, NDVI A0 LLEZHEEL LT, TIE KEEHRLI-LOEHETISERALT.

oI #R- B8
HIEHNDV] EERHOFEHRBEFALTHE L, RAOZ VRV ZEMERE LEZERSHHN S TRROERBXERESLICEE LT,

PC = 15.663-NDVI - 0.085-T + 4.329 (3> EAV)
PC = 14.506-NDVI - 0.192-T + 7.816 (5 &H&H) (1
PC = 11.944-NDVI - 0.071-T + 5.473 (5& ZhH'H)

SCT, PC: &Ry (%), NDVI: tHEEZANDVI, T: BRMHIOFHRETHS. 6, IVEAUTHE, HEHHML E~20 BE, SSHEH - HEIH
QTIE, HEHNS 0~20 BROFHTBEEZAWE, 2010 LRVEEANSE G o1,
£ () [TRLEEEFRXE, NV THEHAORAZREFEZTEL, ERPOKETFEANDRLEYOWMENFELETML LI EEX T,

EORFRIMTHONCEZRGO[EDOPE FEXREH (&, 22EHY :0.302, 5&HEH:0.060, S&TAH4:0.516 [ LT, HFEHDNDVI D P
fElE, a>EHY :0.008, 5EHEH:0.0007, 5ETAH4:0.0038 4ot BRHADKENLRE VNV ICE5EZ HFEL, HEHO NV 8% /39
ICEZ5FELYDL, PEVWILETRL, BERFHOZEZBRITHETIHRMEEANTH D,

Fig. 112, #ES 0\ Y LERHOTEHTEBEOHEZTY . CORIHEEBFRETTLOTELEL, KOKOBHFMETTLOEFIOND, /N
JIEKDIEYIZEDHY, 2URIBFEWMEE, RKOYNRELLD, PIO—IAFHREKBESICEAHOY, BRHORENSLBIFE, 7I0—REF
EIESHY, KBELMNHD, £oT, Fig 1 TR, HET, ROES, BHTROMYZFHELTLWSLEBNT D ENTES,
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RERERL EO B

RKRZA ML KHAICEREENIZFRIEA KSRV ATRHT 200 ?

HRIEE 2014 F£ 5 AICHSHEE SV ATHERSN-LIEZ 50-80cm RS ITHER L. FEFERETEL=K
HTEES FOHERRE LTS, COKBIZHKE L& PVC /XA THETEEMILITE
BEMSHREZRE L-HER. LEMSREZRS 0em DY TE—J EFHOIHIRRHERY,
ZTOE—VHENZDIEMIELALERLTLEL ST, CHIFHEKLS MFIZEEL TEKR
SV LABE LGV EERLTLS,

B EE BEEE D LRLEFORIE L-EBLEORLEMNICEESNALZENMONT NS —F

PR RS THEPOERYICESBRELELEGEICEMEYICL AR NRICS >THEEERL T

EHORMLRIRENF=Y  HHNFa0A FRTHEPEBHL THTKEFTRT 5 EME
BENTVD . ARRTIIHRMERICK YFRTIEFIRMIBR L TLREMELE 2D LA RIZK
REn=Y, thRBH T HAREAMENS EERFLT,

FEREHTERSNMBICE 7 ERITHOESRFIFICEIYREDOFRIEMNTRESATY
%, CNbDFRIRFPREETEICED bR, BEEE LV LOSHOHRBIEONEABRET
HbH. LALBERKTIFIRMIRE S HHOHBIEORMILLFELLBL. T, H5HB
BARTIIBFRLREEERNES 5 LR SN TND ABRIT S5 LI ERNIE DR OE
BREOEEICHL TRITNGHEHZRMT IERTH S,

MXERDARE

(FHREX]

201 3 AICREE—RFNETHH S Sh =Mttt oD LIXREIC bom LNDKABIZEBL TV, COMFHHEES DY LZER
ET5EHIC, BR—FIRBLENETMOIMRAIFERMELz. TOH. BERFENOKBIZIFFRLIAFODAENRL LD
DN YIMUBHIZGE o TS, —A, BDHEEFAIZ, FATKEEEI VLN IR FICEESNSHEICEEL. BRESNF
BICTEHEMBREEET NPO CEREH AL THRFELTE ., 2012 £ 12 A, GESEHRENOEEMROKATERLIIEORGIERE
BREfTot. HRIKEDFRESN-RE (10mx30m) Scm 2R/ EERY . KEADHLIZ L UF (18 2m, &S 30m, FES 1m) ZHE- T,
HRE50~80cm [TiEREEEAN, EE 50cm DIEFRLEZHE . COKHAT, 013 FEILEBEREFTTC. CORPETRELGRELEE
TEHELEMHR LIz, SHICCOKANKIMEEIVLANRE LGV EZHAT 5102, 2014 F 5 AIZ/KEIZERSD PVC /31
7 (M#E 10cm, K& 200cm) DHFEHREL. 2015 £ 3 AR EFTLICTERSFRELATL TV S, TORE. TERFREE
FEET0emBY TE—Y EHIDAIRRMELDELNBRAUETATND, TOE—VEHDRESE IO I EMFLALEELLLTLEL,
CORERIE. BEKSHPISRELTOTIRFAEEIVLNBH LGN LERLTVS,
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REERL AR EREB

FERIA ML 2016 FREAMEOMKRMENBREORBAHMESNTTEDO-ODOFH L LMFHIEERETIL
FRME RESHEO-ODHELEERRETIVEERMBEOR CHABTORENTARY 71 (EE

BAERE) EAAMAICIEARTONS VERBETERSIND, 2016 FRAMEOREHL.
RITEBIAFEERC &, (EROBRBHEMBE L OHMHEERETILERAVTEBETE S, AW
RTIE HRTEBLEOHEECRANAMED Z SO LFEHORRBABEAGRGH L L
LERRETILERET S

MRS 2016 FHEAHE (Mw 7.0) D& EF. BREGSEHBAMRICEIET S22 L&Y, thR@EIC

L2088 R RS hARN., MRITEEE I/ L AKROREAMMBESAER S W, HBROEEICHET S
BEYICHEGHENSISEI SN ARRIEENBICHKET HMECH L THEEHEICEL
PREAYPMEES N NIWADERA D= ALOBRAEITI CEITE Y AHROEHRBICIRFELET B
AREMEDOHIMBEOKEERRNKD-ODFUEEZRET 5,

HEMLEES PRAKRBREXDERERZ T T, NEDOFEHEZRIRE LERRBTANGSh, HEERDT-

A8k ODOMENRFINTEz, 2016 FRABTICENT, CAETOBREB T AN OEAFK L
FRERBFE LS ERMBEREE LRV TEDL EADD o - HRIMEWBIAGECH (T2
RAP/NIVADERIECAETORETEIFATELNI ELBELMITG o Tz, AARITHRMET
BHAEORBH/NNILRLEO-BEBFTAFEERET S,

MXERDER

(FREX]

[FLaic

HWEHEOEREETOBREHE. BRAUA—2avOMENS, 2ROHBEBCHETE—AY LY B TRYSHOFYEEIC
BRLTWAZENBELAICHE>TES (Irikura and Miyake, 2011), BEBZTMT 2-O0E M ELERETIVIERMEBERN DI
REGTARY £ DEE (asperity) EHAMIZTRY DN NEREEELDEERIND (Miyake et al., 2003), 4FIZ. HNEDEHT
BICRET B MEHNSOMBEEEROCREERIET AR T4 LIFIF—BT SEZEE R (Strong Motion Generation Area:
SMGA) D5 DIEEN TIZIFBHAETH L LM >TE, P LULORAHLEH-HED. HFICEMMETZFE T HICEER
MEEA S DEEOFEMANE L 4B (Miyake et al. 2003;Irikura and Miyake, 2011), 2016 FREARMEDEREE L. HWREHEMNE
DEEECBHAAZBRE. REDBREHERE XL OHEELERETILEAVTHER TES I LS >TLVS (Irikura et
al.,2017),

2016 FREAMBETIEL. HRMEUEDIBAFEED 2 DOBBARORERAS ChRHBTWHEN 5 Tkn OFERERFZIH 2 km LIRIZ6L
BEY 2 HWTRES) TREBRENEON, ChoDBARORKIIKAZLEZL DRECRANMED THS. BRMNRIBTIE.
MEERFDOENITEY . BRIEER 260 om/s. RREMIIEIZH 2 m, FISH 2 m DIETARTLN, BEETRIETY ., RREMEL
T. ®ITHK 120 om. JEIZ 50 cm, FIZ 70 cm H¥ESNf= (BH, 2016), ChoDHFRMEBENBIELEOBEEZCREAAMEEIL, £
DOHHEEERETILTEHBRTELRL,

ARETIE. HEBLEOBRECRAPMESHIEH T, GFEOREHNBHRARLGH L IVEHELRERETLVERET 5,

SMGA & LMGA 2 &£ D HIEERETIL

SMGA ETILIZDW T, Irikuraetal. Q017) (&, HHE -t QU7 DA /=P 3 UFERICESWT I DD MANSHZETILE AR -
#(2016) ITEDLVT 1D SMGA WS EETILEEEL. SNGA OEBORMEZ I TOIRA/NTA—2HF LW EE, ERETEDOKIA
EEEROT, XEXEHROERANAMES (B 3 WUT) NERShEIEER L, AREIE. EREEOBAER L ST HEE%E >
RELT, HEFBDIYIAL—230FTH52EEEMELTLS,

[ZC®HIZ. Kubo et al. 2016)ISkBD 3BT AV LERELEA VN—=DaVICkBTRYDHETILESEIZNA ETILEBEES
Az, BEAMREARLIZ T DO SMGA, FEJIBEALIC 1 D0 SNGA £ ET S L. HMREEN S 2 kmLNOBARZKRINT, MNE
BLEEICODNT, AREREBAREALC—RTIETLNE SNz, T MA (KRS Sknk URVEEBEMBICHESINT
W3,

R BB EOBIEHOBRA R (BRERAERE. BFERS) CHETLIEECEMDOLHEEBET 12X, MALLDMBEEMN ST
TRRTHATIFAEL ., HREA L ICREASMES LRI (NCA) EREFT IVENH D AN ofz, ST, IMADSDHEED S =
aL—¥ 3 VT, Hisada and Bielak (2003) 2k YBRAFE S hi=zME T NIC & 5 FITEHEED OWAFEMER O EA R R IREIES
FERVTL S, RE & HEREER O LinORHICREAMMES £ (LINGA) £5RET 5 &, LNGA BiEEEED 3 BA1R 93048 (AR
FNGR) . 93051 (GEIRETEED) . KMMH16 (KiK-net &3] D RAHMES (EEE L UVEM) HRBETES,

LMGA DEIR/NT A —F #1REET B 1=HI(E, LMGA DEFE (RS LiE) LB, TITORRKIRYEZEA T, HREOERMELS
fEETHE L. ALOS-2/PALSAR-2 data [Tk BT R Y 5% (Himematsu and Furuya, 2016) & DLEEZEHA71-,
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HES A R JICA-JAXA B M R ERER & R 7 L (JU-FAST) D1=8H0 . PALSAR-2/ZAR:E 7 — 4 1= & 2 IHItk 1R
BT

HEWE B - RIRICBRG CBAIRIRELG ., BEREAMMAOL—4 (PALSAR-2) T—2 &L\, HFMiL

REBRHIBRHET H5-O0T LT ALERFELIz, 7T ALBREDT=H. REFD TP
U 7RIV VTHREHESAERSHIC, BESR 10 BURIZRTLE, TORKER. 2 MTE
ERENMTONTE Y RIRBOMYBE YA TN, XTI XLIF JICA & JAXA AT -
TWOERHEMEIEREER A TL (J-FAST) [CREBFELLGH>TLNS,

S ES LAY FOEMEAAL—F THMREEHH (RREREC) E0FTHFEELT. SAFETHY

£ 2185 k REE—FOT—2ZESEN MU THoz. AAETHE, HH FRE—FEHES & T, &
REROBHAARETESZLEZHLMNL, REFICEERMEORMYMEY ZT5FT. TD
FRAZEHELGAICLE,

HAemESs LREBICHEMEIRZERT IRMEAE LT KEFEEN—RELEVRTLNH LD, MEDHK

£ 189 BRHETERV, J-FASTRL—F T2 ZRANTVS N MENRIFRHELFETH S
A, CRETHRELAMEDATIGMNofz, AFET, HHREMN & Y ERITEERREATRET
HHIZEEEAMITRLIEEZ ED D, §& JI-FAST SR T LAICHAANSE T, BICBHEHRE
DEFRHEIAF K ELHRAH S EMFESL S,

BN REDEE Z% : Manabu Watanabe, Christian Koyama, Masato Hayashi, Izumi Nagatani, Masanobu Shimada
FRE 2018 £
e #HEE4 - IEEE JSTARS, 11(6), ppl-7

(FHRAX]

Global forest monitoring, including deforestation detection, is important to understand global climate change. Several
global/country level deforestation monitoring systems based on the optical satellite data are working. Only one SAR-based
deforestation detection system was developed by JICA and JAXA, called “JICA-JAXA Forest Early Warning System in the Tropics
(JJ-FAST)” . The JJ-FAST system started from November 2016 [1], and has a merit to work not only in dry season, but also in
a rainy season. The current system uses decrease of gOHV for deforestation detection. Watanabe et al. [2] used time series
of PALSAR-2/ScanSAR data, and examined difference of deforestation detection timing in the most active deforestation sites
in Peru and Brazil. He clarified that increase of gamma_0_HH was able to detect the ear |y-stage deforestation stage, in which
felled trees were left on the ground. On the other hand, gamma_0_HV started to decrease 1-1.5 months after the deforestation
detected by gamma_0_HH. The HH polarization data plan to use the deforestation detection in the JJ-FAST system from April,
2018.

In this paper, several representative polarimetric parameters are examined to identify preferable parameters for detecting
the early-stage deforestation. PALSAR-2/full polarimetric data observed on May 31, 2016 were analyzed to obtain sigma_0
4-component decomposition, and entropy/alpha/anisotropy decomposition parameters. 15 early-stage deforestation sites, in
which the deforestation happened within 1.5 month and the size ranges from 9.9 to 69.6 ha, were identified by using Sentinel-2
image observed on April 15 and June 20, 2016. Forest stand neighboring the ear|y-stage deforestation stand was picked up for
the representative of forest parameters. Larger parameter difference between the forest and the early-stage deforestation
stand were observed for sigma_0_HH, sigma_0_surface, and alpha angle, and the difference were 0.7 dB, 1.6 dB, and 2.6 degree
respectively. 0.1 times standard deviation were also estimated for each parameters, and show “0.4 dB, "0.5 dB, and "0. 7 degree
respectively. This indicates that alpha angle and sigma_0_surface have better performance than sigma_0 _HH to detect the
ear |y-stage deforestation stands. The entropy/alpha/anisotropy parameters estimated from dual polarization data will be
examined for the availability for the JJ-FAST system.

(1] JJ-FAST, http://www. eorc. jaxa. jp/jjfast/jj_index. html, February 16, 2017

[2] Manabu Watanabe, et al., Early-stage deforestation detection in the tropics with L-band SAR, IEEE JSTARS, accepted
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REWE 2016 FRAMBEDOL I BHEMBEOENA DX LEHRAT 50, T4 VEVETL—FO

RHAAZE B LBDIEHBRZFREREICKYETIE L. ETILIL GPS HAMEIZ L St
REHT—RICEYMEL, BREAMOEEICHT 2MBBERBERNDEREMER LIz, D
ETLERAV, BLOERMEBICHE T4 — 0 UBREHE RO KR, EAMEFEZ LA
A, H)IMBINEESZRENTH o1

B ES AMDTY F=HRIZBELT. BB S TOERMERRBOBERZ EHEKEED T L— MERB

A48 R BEOREZETEMNIIRBY . ECIIHRKNOEENXEMTHAIZEERLIEZNODTORRETH
%, £z, NEHEDOFEMEMICBEAL T, ChETOEVEVREDFEBREEIZH LD {HEt
BIFEICRD Y FAZ % GPS BAIBIC L Ak EE T — 2 ICK Y HRTE S AZETI VI ICE
DLFEHFRERET D,

HemnEs EHEBEEILBEDFEBERICOVTITONTEY . AEMLBETILIZE IS LD TELGL, A

PEIIACAN BFEIL 2016 FEAMBOREEZNFETIVICEDSOWTEEMEL., FoEMEHELIMZLE, 7
L—hrETILEMRESHT—2h b, LBRTL— rOEHREERS. BRMBIZERT 20
EREELTHBOBENCIET 24%(E. NIEMEOREMLIMEAZE LTEITHY.
SEOERENHETES,

MXHERDEE
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2016 4 Mw 7.1 BEAMEIX, HOTAMDTY b=V RIZHT HBLZESIEHK S Lz, COMBOREE LI-AIF—SREMETFL. FEFE
BARMOFRBEREFHKINOEIERATHIFRB IS IJOERLIZHY .. ThODOFBLOBEEN BRI TS, -, AMDE
DTIF 2015 FIZ M7 EEF BFEAPHEAREL., HHFLERETII 2016 FICBRESHAE LERADOENME (W5.4), 2017 FI12H
FAREDNI T =F1—FOFERBORELTLHE LI CNEDES5GTL— FAOHEBEDFEE A H=XLEEAT H-DIZF, FT,

T4VEVEITL—FORAAAZEDRHES TL— MERTOCRICLHEBTL— FAOEREBICHE T 2B AEFBEZETY ¥
TJ4BENRBETHS, ETIVOHERICIT, BRISETHEICRFASA TV 2MBESHHRABIC S 2 MBREST—IVERTH S,
—7. CAETOMBREFBFTOMERICENTIE. AEFSTOEE (TRYEERIE) ORENREL oW TERL, RKBEICEH
T 5BERBOFEBICOVTIHRLONT I, >z, AMETIE, MBFS IO SHBKBEETCEEL I VEVEBEIL—FLED
TL— hf“ﬁjntx’éﬁﬂﬂb AMEFDE LE-BERERNERHKINOERERICES T 5 MREFBERAT 5-OIC=ZRABTRER
ETIL (FEM) ZHBEL. HREBHRNICLYRKEBCE T EERROFELEREL o=,

AAERTHEATSERINSEOERERETILCIE, ETI/LMEEE LT3700 km x 4600 km DFEE# & >THY . Bl S 7 —HEkiE
BRDMEEEIEATVS, REAMICIFLEE YL MLICHET S 700kn FTEZ, RAEBA—FZ/DERIN,. AEAKR—RBKINTIC
EARLKEF, T4 VEVBRS TOZRTHMKREREIRARICE2MKRET VI LEN > TRY A=, ET/LEEIEH 100 FE
DOEEEDA v 2IZRE Lz, AV P1OREFERFITANYBEISIENEZATSkm &L, HEBIZTCISLEA S TREL LD LIS
BELz. MBI ARNYRBBELEHEEICENOBVEVEHEEZADSZEICKYETILETED, RETLTIE, B S 7B
BEICZOTIAVEVETL—FLEDREE 80 km LI Z T A YBEEHE LTETIVET 5. COTRYGEEZE 216 1D/DEEIZHE
L. BDEBOBMTAYICKDEEERD, HIBEFHT IS N—23VICE>TIL—FERALOTRY D HERD S,

WEMZEEIET £/ A7 7OMEEEMLFERICETLTLSOT, ERBHE LT, HEENMEORELRAL:, REEHT—4
ELTRE, EXEBEROMBEBSAMED F3HEEAL, RTE 138 ELUAE, Jb#& 36.5 ELUED 453 a0 T—42 £ AL, 2011 FRibHi
BEORLERID 2001 FH 5 2010 FFETO 10 EFFZE ALV,

AVN— 3o TEBONETRYDHIEEBE S 71281+ 5 4com/year i 5 8cm/year DT RN U EERIE & BEkEE(CH T4 om/year
DIFRYBREREZRT, B LS ITICETE5ITRNYERERBIIBEEMR LB LS5G0HENELN-—H, BEBEIIETHTRY
BRERFOFEEMR S JOEIMLKER£E3ITRIITRSITREBEHLAMNTH D, AWM IHFMMLREFTEY OEMLEE
BIEEE LS TOABOHTIIFATET ., BERBEBICESTLIITANYRERFNLEZETILENHL DD oz, TOKIHTA
URHEAVWTHTORAEEROEIENTES, BEAMEOERECTOLAZMELLEC S, BAMBOERA D =X L LA
MG ERNE NI,

T, HAGHMEREHERTICLIIBREHBEETIVICOLWTHLRELZED TS, ARRTIE. XRLEEBBBETIVIZAET
VMK Y/FONEBNEEZERLTI)—AVENEFEL, EFHEOBRERRS,
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JANSTEC FRE DIBIES T 7 A N—7—JILICHER L. WERBOEIASHRET o=, ROBEZE
RADD. ORA25RICHAETRAELL-BEMEZRIFICEEZE ST A ENTE -, TDT—4
ERRT D

BN ES SEFERXT IS BHARLBLEREL I 7A/N\—Tr—J L EFE--BAEDZHFITAIHIHNEL .

L8 k BOCHEHATHNOTOERN LGS, DS EBEZBRFOBRENL T 74 /N\—7—TIICDHIFHI L
IC&->T. EXBGERZMNTT. T CICHBEZROBARY FIO—VEBHTHENTED
ﬂ%ﬁé?@?é%mt&éo

HAemES EWFE, BEAGRE S JHENEELLFEINLIF. REAKREXBO & 5 HE RGN

L2185 R FEHI GV OIZIE, HHELERZRABICHATLIZLATEIHABORENBREL SN
5, DASEHRABEELBFEDOBEL I 7AN—r—JNEFE BRI AT LAIX. EHHEICERA%
WFFITERBET A ENTELNDT, EOHBELITTEL, ABBK, K2, DEEAZTDL
SHENMEMET A LEMEICL, BLDAMERS CEATEEHLEEZLND,

MXERDAHRE
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DASF4 /B —E. 2011 EFENLEH-HREECBEVWT. NAAITSAVDEZF ) VI PRABEBRMTIBMTEASA TN S AETIE “heterodyne
Distributed Vibration Sensing” (LAF. hDVS) &LIEFNZHEET -2 ZAVAIRFOEI 74 N—L OO THEMOBRAICK Y. Vertical Seismic
Profile (LLTF. VSP) ZELH A RAI I T—2WMBATEDLSITH21=1), TN VS HEBZEFE > =-BAMBEITEL Cross—wel | VSP DT —42 ., LU
BEER LT —4 % JpGU-AGU2017 TN L. UTILE A LICHEL ZRZRFICEANT I ENTEDAEEEICOVNTIRRT 2),

2017 £ 9 B. BEMEAHKMEE (LT, JANSTEC) DHBADT. JANSTEC FIEDBEXR I 7 A4 N—7r—JILEE - - thEBR B ORIRBRET o=, 215
IZBR L CHIBELI7AN——TLDS5E, REEIMNITKN DI VT IVE— R I 744 N—%RBRITBATZ, TOT 74 /8 —ZE=HAKD hDVS BniF
EBEOWIT. NvO TSIV R/AXERETHEMT hDVS OEFAEEZRE Lz, ABTIX. TOEGHET—2 AL, BARAMEROBANITZ
SIRIELT-HEREHRET 5,

SEPICBELTHS JWSTECHIADBELD 74 N\—r—JILIE. £E, BEAOT—TLELTEDN TV ZEDTHS, —RUABERAXLT 74/
—EHOFC/PCEDIARIE—AANLATEA, COFMTDIARYEZ—[E, AR E—TORINNWADREHNKREL. ZORGFLT—RICEEEE
2%, TNM. TF7AN—BEUIUTORBTE. TOERZBARITHA, D &L 28RS FO/PC AEDN., TD—D %R DA 7L FO/APC B[
T|mLBEER S,

NG TS50 R/ A XOEFREE. 9 A2 BIAMND 26 BERICAF T, M4 BHICEYREL, SERELET 2R EBENSKRDEN
SkmEBETD I 74 N—ICF KOBEERT T AN EEMICRB I TV AIET—F ZF#MICTARS &9 A 258 11:54:55 UTC(9 A 25 A 20:54:55
JST) ICERFEENET—4 . BLUVTAUBROT -2 ICERMEREBEON DRI ERTE ., KEFOBRRVALOT—2 SR LET S, BAZ
TRELEUTOMEBERBZERA-—THEHEEZ TS,

(201749 A 25 B 20 B§ 54 53 49. 7 % #8F 34° 53.3'N #Z/ 138° 31.8'E FE 215km M3.9 BRMA BLEIE)

SERBHIN-BRMERER 1 ISTRT, 8. 1kn KYBRADI 7 A4 /1—I(2/ 4 ANBEILDOH. ZORRAIE, FC/PC BDaRI 4—IZH T 2RIVREFET 7
AN—DERFTORFNEREEZ OND, BIENTA—=2(F, =R O n, ZBREHSTIH510n, BEU, YTV UTEHBMN 2 ms THY ., 1
FALDLA—T 4 U JBERZ 0L LIz, DVS FE=HARDEBEZFE > THRBTEIRAD I 744 /\—EKI(EL 16.5km T, 17Tkm £ TIZE > TORFRIETE
otz

BRAINET 2B LISEREDICENTO PROEERZIIL 9 A 25 B 20:55:21 ST, S ROEIZERZIIL 20:55:44 JST TH D, BEXLT 74/ /8 —
T—TIIE. BEEHLLE-SECICATEELZFEICAN > THEINTLEA, PRE SKOMEEL H. 16km EDHICLRTHEFHOAIZPKRTO0.47, S
BT1LOMBCEEL-OT, HHEFTBEEX I 74 /NN—4r—JLH L, RREAANLETILFY TRELIENI MRS, DFY. BERNBAZTH
O LEEBFITDHILIZED,

TS RIERARAERT (LT, BRE AARL TV S Hi-net & S EMEMEREDLE LT o, BHMRICIT 21 OBRARAFEL. BRICIHAR
AHEHN. TOBEFEMBHEESBLIZECS, VS OAET—F LIFE—HTH LB L, SE. BEX I 7 N\—r—JLTHRAShI-EER
BOREKIT. EENRMNTIRYTE. DAS TV / OP—&H - HATHNOTOERTH S,

AEAFEREY . VS ZAVEAIEFEL. BEX I 74 N—r—JIICD2BIFHILICE ST BOEZF I VT ET0ENL BABBROBAS R T
LELTHRATESTRESENATENT,

BE U I LURELDIHBRERE. KRET. BLUBKBHOT—22AVELE, ThoOEBEICH LEBHOEERLET.

5| FACRHK :
1) Kimura, T., Lees, G., and Hartog, A. JpGU 2016 (RAEG 2016), Optical Fiber Vertical Seismic Profile using DAS Technology STT17-12, Extended
Abstract.
2) Kimura, T, JpGU-AGU 2017, Progress of Seismic Monitoring System using Optical Fiber and DAS Technology STT59-04, Potential for Real-Time
Earthquake Monitoring using Optical Fiber Network and DAS Technology SCG72-P03, Potential for Real-Time Tsunami Monitoring using DAS Technology
HDS16-PO1.
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FHERAA4 ML Reverse Time Migration for Methane Hydrate Exploration Using Vertical Cable Seismic Survey
FHRME (1) Review of the Methane hydrate system in Japan Sea

(2) Introducing the Vertical Cable Seismic (VCS) Survey

(3) Introducing the new data processing and depth imaging method using multiple acoustic
reflections

(4) Illustration of the results from Japan Sea and comparison with the old results
(5) Conclusions and future work

B EE We introduced a new method for seismic data processing to obtain high resolution depth

4285 k images of sub—seafloor targets. We could improve the spatial illumination of the images
by a factor of 5, compared to the old results using previous methods and the same data
It helped us to clarify the hydrate system in Japan Sea with much more details

HEMLEE Methane hydrates have been detected in various spots of the deep-water basins around Japan

A48 k They could be considered either as potential energy resources or possible threats to the
environment due to their greenhouse effects. It is necessary to raise the public attention
to methane hydrate benefits as a future fuel supply for Japan and develop
environmental-friendly ways to use these resources

BXRROHE

[FHAX]

Gas hydrates are ice—like solid materials in which gas molecules are trapped in lattices of water molecules and are stable
only under low temperature and high pressure conditions. Arctic permafrost zones and deep water shallow basins are capable
of bearing abundant amounts of gas hydrates. Seismic response of gas hydrate stability zone (GHSZ) is normally recognized
with a high amplitude reflection. The impedance contrast between high velocity gas hydrate bearing zone above and low velocity
free—gas zone below it makes a strong reflecting boundary which is known as bottom simulating reflector (BSR). The base of
the gas hydrate stability zone is marked by BSR, which is indeed a physical phase alteration boundary rather than a geological
one and may crosscut the reflections from sediments. Conventional marine seismic surveys using towed streamers can provide
large scale subsurface images only and their resolution is not satisfactory for exploring these shal low targets. Alternative
data acquisition methods |ike ocean bottom cable (OBC) or ocean bottom seismometer (0BS) surveys have been used for better
understanding of gas hydrate resources (Dash et. al, 2009). Ocean bottom surveys can acquire high resolution data with an
enhanced signal to noise ratio, but still with a costly and cumbersome deployment and maintenance process

Vertical cable seismic (VGS) survey has been recently developed for efficient seismic imaging of shal low targets below seafloor

Vertical arrays of hydrophones are deployed near to the seafloor and seismic source is towed by a vessel. Asakawa et al. (2014)
used VCS survey to explore submarine massive sulphide (SMS) deposits offshore Japan. Although VCS data acquisition technology
has been developed, its data processing methods still require improvement for better depth imaging. Traditionally, only primary
reflections in the VCS data are assumed to be the main source of information and multiple reflections from the sea surface
are removed dur ing data processing. On the other hand, these water column multiples have been used in the past for the migration
of OBC and 0BS data either in combination of primaries or separately. Considering the similarity between VCS and OBC/0BS data
acquisition layouts, with deep receivers and shallow sources, the question is whether one could think about multiples in VCS
data as signal rather than noise

In order to solve this problem we developed a seismic reverse time migration (RTM) approach by using multiple reflections

which have a different travel path from the primaries and can cover a wider area of the target. The velocity model above sea
level is filled with an imaginary water column and receiver points are mirrored into it. Downgoing multiples are separated
and treated as primaries which could have been recorded by the mirrored receivers. Migrated image is obtained using the
manipulated geometry and separated downgoing multiples. We could successfully identify BSR of the methane hydrate stability
zone in Japan Sea using VCS data and the new mirror RTM approach

References

Asakawa E. , Murakami F., Tsukahara H., and Mizohata S., 2014, Vertical Cable Seismic (VCS) Survey for Seafloor Massive Sulphide
(SMS) Exploration, 76th EAGE Conference & Exhibition

Dash R., Spence G., Hyndman R., Grion S., Wang Y., and Ronen S., 2009, Wide-area imaging from OBS multiples: Geophysics, 74
P. Q41-047
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BUREDEE Suzuki, S., Ishii, S.i., Hoshino, T., Rietze, A., Tenney, A., Morrill, P.L., Inagaki, F.,
Kuenen, J.G., Nealson, K.H., 2017. Unusual metabolic diversity of hyperalkaliphilic
microbial communities associated with subterranean serpentinization at The Cedars

[(FRAX]
All life requires energy and nutrient, which must be extracted from the surrounding environment. Since microbes are capable of obtaining energy

from the oxidation of inorganic or organic reduced compounds, an energetical ly-favorable setting for microbes exists where the reduced compounds
generated in deep reductive subsurface in the Earth contact with the oxidized compounds presenting at the surface. Such environments are found
around the areas of anoxic/oxic interfaces in the systems of hydrothermal vents, hot springs, cold seep, mud volcanos, and often harbor unique
microbial communities.

Serpentinization is an aqueous alteration process in which low-silica ultramafic rocks (for example, olivines and pyroxenes) are hydrolyzed
with water into serpentinite, brucite, magnetite and other minerals. During these reactions, abundant hydrogen gas is produced creating the
conditions capable of the abiotic reduction of carbon to produce methane and hydrocarbons. Serpentinization also releases hydroxide ion which
issues highly alkaline fluids (usually above pH 11). In the highly alkaline fluid, carbonate is the dominant form of inorganic carbon which
can precipitate out of solution as carbonate minerals with the divalent cations, such as Ca2+ and Mg2+ in the serpentinite fluids. While reductants
(fuel) are abundant in these systems, corresponding oxidants and available carbons are severely limited, which restrain the range of potential
microbial metabolisms. Here I present the unique physiological and genomic features of microbes inhabiting at the oxic/anoxic interfaces in
serpentinizing systems, where oxidants and carbon dioxide must be supplied from the air beside the reduced compounds from the deep. I further
show the evidence of potential adaptive evolution to the local geochemistry of the various serpentinizing systems.

We isolated novel three-related microorganisms, named genus Serpentinomonas, fromhighly alkaline (pH 11.6) serpentinizing springs at The Cedars,
Californial. All three strains are obligate alkaliphiles with an optimum for growth at pH 11 and are capable of autotrophic growth with hydrogen,
calcium carbonate and oxygen. The features fit well to the alkaline and calcium-rich environments represented by the terrestrial serpentinizing
ecosystems, thus the organisms are considered to be adapted to the geochemical setting.

Although the closely-related Serpentinomonas strains have been detected globally in all of the studied highly-alkaline serpentinized waters,
the chemistry of water discharging from different serpentinizing sites are considerably different especially in the concentrations of methane,
hydrogen and sulfate/sulfide. Since microbial community composition and metabolic activities rely on the geochemistry of the habitat, geochemical
differences of respective serpentinization sites must affect to the selection of associated microbial taxa and the metabolic activities.
Comparative physiological and genomic studies of the Serpentinomonas strains isolated from the two different serpentinization sites, The Cedars
and the Cabego de Vide in Central Portugal, illustrated the evidence of potential adaptive evolution to the geochemistry of the site. Namely,
genomic constitution of the Serpentinomonas strains were changed toward having advantages in the respective geochemistry of the springs where
the strains were isolated. [ further discuss the roles of Serpentinomonas strains in the carbon and sulfur cycling in the respective serpentinizing
systems.

1) Suzuki et al. (2014) Nature Commun. 5, 3900
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HERLA ML A Multichannel Information System for Global Seismic Risk Reduction

FHEE LastQuake, the multichannel rapid information system developed by EMSC comprising websites,

a Twitter quakebot, and a smartphone app for global earthquake eyewitnesses. to offer timely,
appropriate information in regions where an earthquake is felt and to collect high numbers
of eyewitnesses’ direct and indirect observations about the degree of shaking being felt
and possible damage incurred.

B EE EMSC monitors eyewitnesses' online reaction to detect widely felt quakes, i.e. traffic on

4285 k its websites (one of the top global information website), launches of its app and publication
on Twitter. These crowdsourced detections are independent of seismic data or magnitude
and 15 to 90s of earthquake making it the fastest detection of global earthquakes. It merges
citizen science & seismic monitoring

Hemass LastQuake reduce anxiety by offering timely information and services to eyewitnesses and

4285 k contribute to immediate global seismic risk reduction by raising situation awareness and
limiting potentially dangerous behaviors after violent ground shaking. Crowdsourced
information improves situation awareness within min and timely geo-targeted safety tips
on app limit inappropriate behavior after earthquake

BUREDEE Bossu, R&eacute;my, et al. “LastQuake: From rapid information to global seismic risk
reduction.” International Journal of Disaster Risk Reduction 28 (2018): 32-42.
available online: https://www. sciencedirect. com/science/article/pii/S2212420918302097

[FHAX]

Over the last 20 years, the Internet and more recently social media have revolutionized the way rapid earthquake information
is broadcasted to the public. The European Mediterranean Seismological Centre (EMSC), one of the top global earthquake
information centers, has been embracing these new technologies to develop a multicomponent information system for providing
rapid information for eyewitnesses of global earthquakes. At the intersection between seismology, citizen science, and digital
communication, its aim is twofold: to offer timely, appropriate information in regions where an earthquake is felt and to
col lect high numbers of eyewitnesses’ direct and indirect observations about the degree of shaking being felt and possible
damage incurred.

The information system comprises websites, a Twitter and a Telegram quakebot and a smartphone application. There are 3 key
elements in the empirically developed strategy: relevance of provided information for potentially distressed eyewitnesses,
rapidity and easiness to understand of key messages.

The relevance of the information is achieved by focusing on felt earthquakes, regardless their magnitude, the ones only detected
by seismic monitoring networks being valuable uniquely to seismologists. Felt earthquakes are not identified through seismic
data, but by the footprint left on Internet and social media by eyewitnesses looking for information immediately after the
tremor. In practice, we independently monitor in real-time three variables: the number of tweets (i.e. messages published
on Twitter) containing the keyword “earthquake” in various languages, the number of visitors on our websites, and the number
of people launching our LastQuake app. Internet and social media act as the digital nervous system of our Planet and we detect
the pulse generated by the online reaction to ground shaking.

These pulses of earthquake-related-activity lead to what is named crowdsourced detections which are typically within 15 to
90 s of earthquake occurrence and precede in the vast majority of cases traditional seismic locations. Crowdsourced detections
are automatical ly published on the different component of the information system and eyewitnesses are invited to confirm them
by sharing their felt experience. This proves to be an efficient engagement strategy working in all seismically active region
of the world. Felt reports are collected through a set of cartoons depicting the different shaking level of the EMS 98
macroseismic scale rather than an online questionnaire. Visual communication is also exploited to provide timely geo-targeted
safety tips to limit inappropriate behaviors in the minutes following an earthquake.

This talk presents the overall strategy and performances of the developed information system and il lustrates how felt reports
and eyewitnesses’ digital footprints can improve rapid situation awareness of global earthquakes and rapid public information
at little cost. In turn, we advocate that improved situation awareness and timely geo-targeted safety tips contribute to global
seismic risk reduction. Finally, we will explore the automatic fusion of crowdsourced and seismic data to fasten seismic
locations and magnitude estimates.




