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Applying flying boat for Geosciences
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FRIRAAFRELZ > HERIEHIY T, RITBOBAICE > THBHOEAUNRIET N HEKET, E53AM
THELTHATEIEEAHEET. LHrHERE - BERTIELARTHROAD, BF - amERTERERL
SNZ—H/OT Ty ML Y, RECEBIEREOSHRICIIFHETT .

I SICRTMIE. RRTIEIMMEERAVTH—y B0 2EFEA CELAXIBREST) &, ¥HTKRT X
HBZENHEEFET, AEREADOICRIAHRIZE/R#ICAL>TETSEY., SAICREY EENKIEIC
HERHEEZ DIXBEANTY, £, ERELANILTEVD - BB A2 RET 28BN IEBEDPFOMRE
DBERBFADSALZRRICT DI EICRZDT, ERNOMKXENZII 2 =71 2AKICZOHEEETH
kET,

RITRAFE L - HERRER P RITHEHFICHIFINEL., > T IKTREDHZWEZ] APEBADOAEEL
TIFEZAEFEA, LHALBRDORITREEZRMITER —DKEICHY ., RITBEFARICBAEEZRTV
YDA REEVDIZIAERTY, FAMEAEZEBICEENLAARTIE. DELBHICL 2 B8FHIEBRADEE

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-01 -



ATT42-01 JpGU-AGU Joint Meeting 2017

B BABIERBHOTHERMBIEREHYAETEADT, HRICAFNEN &N, BADREEZERE L >T
H, BEERINETREVEEZEZITVWEY, ERICATERRODBREFIKRREFREED/NNY 77 v THIR
RECEWIETIN, ThIZMEICEREZECT I E TREANDEBHZDOIFLVWEELZTWEY, JTEF
WeT 2RI BIEBHOETEL,

F—7— R RiTHE. KREFREE
Keywords: flying boat, Master Plan 2017

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-01 -



ATT42-02 JpGU-AGU Joint Meeting 2017

RITHREZFUFA L7128 ERRRDFR
Research on Ocean Ecosystem by Flying Boat

AR &K
*Joji Ishizaka'

1. BB REFHMIKRIRET FA
1. Institute for Space-Earth Environmental Research, Nagoya University

RITHEIZ. LA SREIOBREBLALERETELOBMME TITIT5 LIC, 22 TEHEKL THRAVAISE
ICK BERANTRETH D720, TNETHMTIETOTARN S IBEMABALBE Sy b7 +—LELT
HENTEZ, 22T 1) BA - T7OVILAREDOERERRICT T 2EERDGE. 2) Bv7av b
EICHESEMTIV I NN (TIb—L) BREOBFMRESR. 3) BEEEYE—IMEVIVITOR
IE - MREEARE, ICDOWTOEFE BV,

F—7— N RITHE, £ER. EM TS0 Y
Keywords: Flying boat, Ecosystem, Phytoplankton

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-02 -



ATT42-03 JpGU-AGU Joint Meeting 2017

RITHEZ AW AKUEBFIEFERRICEAT 2ER
A couple of thoughts on field observations for atmospheric and marine
chemistry research with flying boats

AR R, 8L REL AHHF
*Hiroshi Tanimoto', Sohiko Kameyamaz, Yuko Omori®

1. EMIREBMRA. 2. bEEKRE. 3. REKRE
1. National Institute for Environmental Studies, 2. Hokkaido University, 3. University of Tsukuba

AJUBEBOHEEER - MERIRARICIE. BELICSIT2ARAIUCESRAUE TNICET 2EFERANILER
ARTHD, TDeH, KEBFEDA =T F T TIRARAMERZ BV ZRKERNTOh, BEREE
DA =T FITIRARMEAVEEANTONTE L, ThOMEMPHIMHEZRAVWZENXWDIEEEFE
THDD. TNHDFEICE—R—EDHY, RMWF vy TERoTWEIEEH D, RITBEAWEIET
IOLEF vy TaBOHBIENTELAREENDHY . FEETIEZD LEARMHWAEE ZhICEYVEEND
BMFHRR EMHBBZENREEZER LV, AIZAE BOWKFLTERTHIOERFTEITZRLCBICRIB L
CIFEBHER S 52 &0 TE2 TREMS] ARV MEICEITSER - ERHRIE Wo 7o THuEME ] QA EE
Fon, HenEREL TRAKRSICEERZFIC. ZORREMEZHERT .

F—7— N RITHE. AKEZE. BFELEF
Keywords: flying boat, atmospheric chemistry, marine chemistry

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-03 -



ATT42-04 JpGU-AGU Joint Meeting 2017

XILEGRNIC B 1T 2 RITHREAN DHARF
Volcano monitoring using a flying boat

EE B
*Hiroshi Shinohara'

1. EERAMTH A APTERE - AL ERFT
1. Geological Survey of Japan, AIST

RATHEIL, LEEOEEICEVWT, ZRBIMBLICEVWTHEEMD DRRABUNTETH B I ENEK
DR TH %, ZREEBHETOBENEEIORIE R ERET 27-HICIE,. TRICENDRITROF OHFHEHSBE
EEINBH, RITMISEBEICE T2 KURATICKRL RaEEEZR< CHEFESINS,

ENREDREMDKEORERFICEWVTIE, BREDHOERENS, MREZOWBEILIET DI MK
EANOHRDEHICE, HMERRZHROLOHICEMVETHY ., BRLUHBSARAESVEL I NS, B
I, KEREROUBERICEVTIE, ZRKEEHCAEDICETORTIBEBOLODFHREBNEMVLETH
%, BEBETOEMNEHTIE, MERICIZERICKVIRREZIBELEZDSIC, MiAEZBWERA 1D T
AR 72D, RITETIE, ERHLSORFIBIEBODSES, BONMNIBLTOERAIMEXS*ERT DI ENTE
72, KUBAXDOIKRSTHRADBEICE T Z2REXEREORRLRVERAEICKRETH 5,

MEFIE. KLUEBROFRTKUAZDHERS K OBRHEOERICEICHEL TVWE A, LEIEE TR~ IR
BEARTHEARITRIICNASORACEEL TV, FRTIEMEEEBVZAUAZERIZ. BE0t
AT EAEY EIFTERLTWSED, MEEDEDICE Y EIMBOREISHAICRON TS Y., BRIE
HICHRLH 2, RELBHRGEBDOICIE. BAEOREESOEABBORBEREDEEEH S5H L
OHEBTBIENEFT LV, MIRB2EAABEMNE LEARTROERICL Y, BERXUETOEIDOERBINEEF
IND, T, KBERITHEIIMEIERH4,500kmERW =6, ERMTOERBUERETH D, X
i, 2013FICIEAXABRELAA/ BIXERD S5#H1,000kmDIEE#ICH B0, AT E TIRERNRT
BETHo7=h. RITETIEAIBETH B,

RATRED R K DIFEUSBKIEED AR R TH 5, BHOXKLUOEAREICS VW TIE, BEEMMAERV
T, BEMESTORER EDHIIORE. BKPELFEMOFEI, JTLh— M EERBW EEEELREDN
Thhadh, INODEEXEZRITEHSSITO I LIEFRETH S, MMICEEL T, RITROBEIRE LE W
OREICIIBEEAFIRTESR 2 &, BKRIDZERHISDEBERICE Y BRIOKRHMATRETH S Z
&, EERICBRARDINEGEICITRRICESGH SR TE 2R EDHRIH 5, FFICERE R DR
Bld. KUEHHEBROIBBEICATRTH S, 10/ BEKDIFAEIE. YEISEEHBOBEEL. Yoy MICK
21V RLOBRBABRICKEFEL TS Y., EENRHEBOIBECHERLRELORMI’RETH >, TD
%, 130kmBEN/=/NERTORIRERERIC K VIBADMEEL(LRENBESINLY, BEMESIE/ BA
WICKRESNMEFHOERISTHONIDIZ2015FICA > THSTH -7, BEMEITAEICEL B ERER
T, EIHHBEEENICTEMT 2-DICHELLZIF TR, BABRRAEOEZNEREAZTI ETHER
ARBRT—YITHD, ATIE. BEMBEZBOBHNFEEERALLTWS, £k, RONEITTEENICE
HEZEMT DI ENTEDR IV —TIVI45—%2HV, BEACHE - ZIRE[ETV. 79 2EHEBE
ICEWYTILYA LIEETZ2FEEORELEDLNTWDS, Fk, ThO5DEEERWTEEHOXILEFHIC
AL THEHRARBBEOERT — 9% 7ILY A LATIREFL, okl e BHICHEAEEDRIRPEAEENH
BEMMAETY CEDAREE D TH S D, MUFEFERERICRRICINSDERE%E BILBISICRET 5720
ICIE, RITBEOFAINARARTH S, TORERDEHICIE, CNSEAFEORFEELITLT, RITEEZAWL
FEAFEORREEDDZENEENS,

F—7— R RATHE. KILERL. KILAR

Keywords: Flying boat, volcano monitoring, volcanic gas

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-04 -



ATT42-04 JpGU-AGU Joint Meeting 2017

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-04 -



ATT42-05 JpGU-AGU Joint Meeting 2017

MRATRZFIA L 72BKIRR E v > MVEREAARE IC & 2BEXLEE
D FE Y

Prompt recognition of submarine volcanic activity based on detection
of mantle-derived volatiles in seawater collected using a flying boat

kR A BERE SIEL G = Zest g R°
*Hirochika Sumino', Urumu Tsunogalz, Takanori Kagoshima3, Kaori Kawana', Toshiya Mori4,
Takeshi Ohba®

1. RERRERZEMRE UM AREENZERERERRNE R, 2. AHBERFERERREFHRR,. 3. RRREAKEFE
R, 4. RRAZFARZREZRMAR MR F RS, 5. FBAFEFIMEER

1. Department of Basic Science, Graduate School of Arts and Sciences, The University of Tokyo, 2. Graduate School of
Environmental Studies, Nagoya University, 3. AORI, The University of Tokyo, 4. Geochemical Research Center,
Graduate School of Science, The University of Tokyo, 5. Department of Chemistry, School of Science, Tokai University

BEMXUDEXG, AEOSICEFETIALY, HEEZMITT2MMICERGEZE 2SO THEENH
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b1 (http://www.kazan-pj.jp/) D—R& L THELTHY ., ZEROBRERDSBUKLOHE2TAZ2EZD
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In order to understand how cosmic dust particles form in the gas outflow from evolved stars, we have
performed microgravity experiments using S-520 sounding rockets of JAXA. In the microgravity condition
during a parabolic flight of the rocket, cosmic dust particles are synthesized from a hot vapor in a specially
designed experimental chamber and its nucleation environment is observed by means of a
double-wavelength Mach-Zehnder-type laser interferometer. The deviation of the interference fringes tell
us the nucleation temperature and concentration, which are similar nucleation conditions of natural
cosmic dust particles formed around evolved stars such as supernovae and asymptotic giant branch stars
[1]. After the experiment, the S-520 rocket fall onto the Pacific Ocean and sink into the water together
with the produced particles. Based on the result of this in-situ observation, nucleation theory determines
either sticking probability or surface free energy. Both physical parameters of nanometer sized particles
are crucial to expect formation of cosmic dust particles. Nevertheless, we have only a data of bulk surface
free energies and expect one for sticking probability to discuss material evolution in the universe. In a
previous project using the sounding rocket S-520-28, we succeeded to determine a sticking probability of
iron nanoparticles and show the difficulty of the formation of metallic iron dust in the ejecta of a
supernova [1]. If we could recover the produced particles, surface free energy can also be determined
after measurement of the particle size using a transmission electron microscope. Then, formation of
cosmic dust particles can be expected more precisely using nucleation theories and our insights on the
material evolution accompanying with stellar life will be deeper.

In addition, time-resolved infrared spectra of the particles during nucleation and growth under the
microgravity environment have also been measured to understand the origin of infrared features
astronomically observed. We succeeded to observe infrared spectra of alumina particles in intermediate
state in a project using the sounding rocket S-520-30. Unfortunately, however, the polymorph of the
produced alumina particles could not be determined because the sample is into the deep ocean.
Currently, to recover the sample and payload after sounding rocket experiments, we have to find
international corroborators in US or Europe. Actually, we and other Japanese scientific teams are making
working groups and started projects of international collaborations under some complex systems. If a
flying boat will be served in a Japanese scientific community and can be used to recover the payload, our
characteristic sciences in Japan will be opened up more easily and progressed more rapidly.

[1]Y. Kimura, K. K. Tanaka, T. Nozawa, S. Takeuchi, Y. Inatomi, Pure iron grains are rare in the universe,
Science Advances, 3 (2017) e1601992. DOI: 10.1126/sciadv.1601992..

Acknowledgment: This work was supported by a Grant-in-Aid for Scientific Research (S) from KAKENHI
(15H05731).

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-06 -



ATT42-06 JpGU-AGU Joint Meeting 2017

F—TJ—R: 52 BREKR T/HTF

Keywords: Dust, Nucleation, Nanoparticle

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-06 -



ATT42-PO1 JpGU-AGU Joint Meeting 2017

RATHEZ R A U 7B B R FIER A

Applications of flying boat for ocean time-series observations
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The areal extent and thickness of the Arctic sea ice have significantly decreased during recent decades.
The shrunk sea ice cover and reduced sea ice thickness apparently increase heat and moisture fluxes
from the ocean to atmosphere mainly in autumn and early winter, which may locally increase air
temperature, moisture, and cloud cover, and in turn remotely cause anomalous climate and weather, such
as cold and snowy winters, in the subarctic and mid-latitude terrestrial regions. Consequently, there might
be related changes in the hydrological regime and its thermal conditions. In fact, the declined sea ice
induced snowy winters contributed to increases in summer river discharge, whose relationships had
identified by statistical analysis and model simulations. However, there were no yet observations
demonstrating the feedback of the declining sea ice to the Arctic hydrologic regimes. Isotope is a useful
tool to figure out the questioned realities. We have an observational plan that simultaneously monitors
oxygen and hydrogen isotope ratios of water vapor in both ocean by research vessel and land. Although
the observations help understanding about the variations of isotopic ratio of the moisture in individual
areas, it is limited in tracking the routes that moisture flows to the terrestrial area from the ocean. Therein,
observations by flying boat can specify dynamics and transporting routes in the atmosphere of water
vapor sourced from the oceanic surface. Dynamics of the moisture in the terrestrial system will be
identified by a land surface model coupling an isotope model for water flux. Moreover, the combination of
global isotope climatic model with the observational network makes it possible to assess the sea-ice
decline induced changes in the Arctic hydrologic system. This research plan is probably the first challenge
to explain the amplification of the Arctic hydrologic system under climate changes, based on the
observational results.
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F—TU—F: 70— bKEH HBERA. MERER

Keywords: floatplane, lake observation, biogeochemical cycles

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-P0O3 -



ATT42-P04 JpGU-AGU Joint Meeting 2017

Application of large flying boat for making observation in response to
events in the Earth and Planetary Sciences
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The one of the benefits of using a large flying boat for Earth and Planetary Sciences research is the
capability to respond quickly to events that occurred in the atmosphere and ocean. For example, large
scale volcanic eruption, earthquake, forest fire, yellow dust blown over from China by a gust of wind and
artificial pollution from a nuclear accident and tanker accident release large amounts of material and
gases onto Earth’ s surface and into the atmosphere. These substances are often eventually transported
to, or deposited on, the ocean. Unfortunately, important opportunities to measure the effects of such
events on the ocean may be missed, because the traditional means of collecting samples from the ocean
(i.e., large ships) require response times ranging from several days to months. However, a flying boat could
be deployed, and allow field surveys to be conducted, within 24 hours, if necessary. As an example,
several recent studies that investigated the influence of typhoons on the marine environment have
pointed out that typhoons may cause marine phytoplankton blooms, and this phenomenon is of
increasing interest throughout the world. However, the mechanisms by which typhoons may stimulate
phytoplankton blooms are poorly understood, because the necessary samples often cannot be obtained
because of the risks of conducting research on ships during such events. A flying boat would allow such
challenges to be overcome. We will discuss our vision for using a flying boat to make observations during
and immediately following events of Earth and Planetary Sciences.

F—7— R RITHE. HERBERZHI XY B
Keywords: Flying boat, Events of Earth and Planetary Sciences

©2017. Japan Geoscience Union. All Right Reserved. - ATT42-P04 -



