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Volcanic plume measurement with UAV
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A Development of Airborne Survey of Gravity and Magnetics on an Unmanned Heli-

copter and Its Data Processing
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It is important for the regional earthquake disaster prevention to make a model of ground structure and clarify the non-fairing
nature of the ground in detail. For this purpose, gravity and magnetic surveys can be used to estimate the deep and vast veloc
and density structures of the ground because of quick observations.

Nowadays, since these implements such as gyroscopes, accelerometers, computers and GPS measurement system are dra
cally improved, observation system becomes much smaller and higher-performance. We now aspire to make observation syste
simple, which sensors installed directly on the career, then correct the observed data by post processing from the accurate post
data. Furthermore, the new accelerometer sensor “D-servo,” which has enough dynamic range for the carrier disturbance ai
resolution for detection of gravity anomaly had been developed as shown in Yokoi et al.(2012).

To discuss the sensitivity and practicability of the exploration system, airborne survey has been carried out. We set the ob
servation system on an autonomous-cruise-type uninhabited helicopter and navigate it over a huge concrete gravity dam, whi
makes large gradient in gravity, with some magnetic body as flood spillway. By means of GPS data of each cruise, theoretice
gravity is calculated from terrain model made of 50m-mesh rectangular parallelepiped which height is altitude. Effects of stored
water and dam itself are also considered.

As results from the observation, it is observed that sensitivity of the magnetic survey was quite well, though, inclination cor-
rection seems to be required for the gravity survey. For the accurate correction, we should consider some suitable way of th
calibration of sensors. Improved method for gravity analysis is also proposed and the result has quite good agreement wit
theoretical gravity in phase and period of the signal. An mesurement and algorithm might be required to determine the accurat
inclined angles for the correction as future development.

Acknowledgments: A part of this study is supported by JSPS KAKENHI (21671003).
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Aeromagnetic survey by a small unmanned airplane over northern part of Deception Is
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Repeated aeromagnetic survey of Shinmoe-dake, Kirishima volcano, Japan, after th
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We conducted the highly resolved aeromagnetic surveys around Shinmoe-dake, Kirishima volcano twice by using the un
manned autonomous helicopter, when it was after the magmatic sub-plinian eruptions.

First survey was carried out in the end of May covering 3 by 3 km area of western Shinmoe-dake. The flight altitude is as low
as about 100 m above the ground and spacing of flight lines are as close as almost 100 m. Total flight distance is about 85 kr
The cesium optically-pumping magnetometer was installed by hanging below the helicopter to measure the geomagnetic tot:
intensity. Due to this survey, we detected a large geomagnetic total intensity anomaly as 1000 nT. Using these data, the horizont
map of magnetization intensity was obtained beneath the survey area. We found the followings;

1) The average value of the magnetization is as low as 1.5 A/m;

2) Northwestern Shinmoe-dake has lower magnetization than average;

3) Strong magnetization appears the area corresponding the lava at the foot of Karakuni-dake.

Second survey was carried out about 5 months later than the first survey, in the end of October to the beginning of November, i
order to detect temporal change of geomagnetic total intensity. By comparing both data, we could detected a dipole-like chang
as large as about #00nT around the crater of Shinmoe-dake. This change can explain by magnetization enhancement with 2.3
x 107 Am? in the crater. In the 2011 eruptions of Shinmoe-dake, a large pancake-like lava was found in crater with”In% x 10
(Nakada et al., submitted), and the cooling of this lava probably causes this magnetization enhancement.
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Airborne surveillance using an unmanned autonomous helicopter at Tarumae volcano

0000 ™ 00002000032,00003%000040000°5%0000320000°1
Takeshi Hashimotd, Takao Ohminaty, Takayuki Kanekd, Mitsuhiro Yoshimotd, Takatoshi YanagisawaEi'ichi Suzuk?,
Takao Koyam4, Masami Matsumotb

lopoooo0o0o0o0o,?0o0000,*000000000,400000000,°0000000
1SV, Fac. Sci. Hokkaido Univ.2Earthg. Res. Inst., Univ. TokyoEarth Planet. System Sci., Fac. Sci., Hokkaido Univ.,
4JAMSTEC, River Center of Hokkaido

gobooob:oobooooboOooboboboooboooobooobo0oobo0oobboooobooooooDo
ooboooboooboooobooooooboooboobobooooooboooooooobooobooooooooboooobobooon
oboooooooboooobobooobooooboobboooobooobooooooobooobooooooobooon
oooooooooooooOOo0o0oooobOoOooooDoboOoOObO0oooooObO0ooooOoObOO00O00nD RMAX-GLO
goooOoooOoooOo 20110000000 oo0oodoooooo0oo0oooooOooooooOoooDoO
1041 0000020110 9000000020120 90 000ODOOOO0OOOO0ODOOO0OO0ODOOO20120000
ooooboogoi1eoouoooodoooooooooooooooooooooooobooooDooooDon
obooobOoboooooboboooooboooobooboooooan

0000000000 20110 900000000000 OOOOOOOOOO0OO0O0O0O0O0O0O0O0O0OOOOOOOO
go0oo0o0Uoo0ooooogoooePSOODOOOOO0O0OOODOODOODOOOOODODOOOOOOODO 100-300m
O0o0o0oDbooO0Oo20120 900000 OoOoOoO0OoOoOOoO00OoOOO0O0O0oDOOOoOODOOOO00DOOOoOODOD
oboooooooboboboooooooboobobooooooobOobOoboooboooooooooboboooon
ooooooboooooooooOoooooDOOoOo0OoooDOOoOo0oobOoObOOoOoooDoOOoSmMObOObOOOooon
ocooooi1omoooooOOOO0O0O0OOOOOO0O0ODOO0O00OODOOOO0OOOObOO0OOODOOO+x InTODO
gooobooooboooooooobooboooobooooboobogobooboobDobobOOoDobbOoDOobD oo
OO0+ 1onTOOOOOOOOODOOOOOODODOODOOOOO0OODODOOOOOODODODOODODODODOOOOOO
goo0OC0OCOCOO0OOOOOOOOOUOUOUO 3ONT(p-pUCCCCC0ODDOOODOLOOLDLOLOLOOOOOOOOOd
ooboobooboobooboooooooboooboobobooobooobobooboooboooooOoooboooobooon
ooooooooooooooooboooooooooobbOooo sS0bD10b0b0000000O0DDOOO0ODOOOO
goooooooobobobooooooobobobooooooooobDobOobooboobooDoboboboooo
gooobooooboboooooboooobooobooo

ooooooobOoobOoooooobooobooobooboooboooboOoobooooboooobooooboo0oooOoonn
booooooobobooooobooboboooooooboobobobooboooobOoboboobobooboooboOon
ubboooobooboboooooboobobooooooooboboboooooobOoboboooboooobOon
goooooooooobooboboobooooooooooboobooooooboooDobobobDoboboobOoDo
oobo0oooboooooooboooobooobooboobooobooboboobobooobbooboooboooobod emd
obooooooobobobooboooooboobobobooboooooboOoboobooooooobooboboobooon
boobobooobooboobooooobooooboobooboobooboooooboooooaon

gboogoobooboboooboobooboobobooboobooboobooboboobbooboobooboo
ubboobogboobboooboabobooobooboobboobooboobooboboobooaoboboad
obooooooobOobobooooooobobobooooooooboobOoboobooooobooboOobobooooon
gboooboboooooboooobooboooooboooobobooobooboooobobooboOobOoon

gbooobooooboobooboobooobooboobooboobbooboobooboobobooobDobo
gboooboooboobooboo

oo0o00:0000,00000000,0000,000,0000,0000
Keywords: Tarumae volcano, unmanned helicopter, airborne surveillance, geomagnetic field, temporal change, material samplin

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

STT55-06 00:203 00:50 220 10:30-10:45

Jooodooodooddoodoodnoodnodn
Case study of geotechnical estimation by GREATEM

survey over a tunnel construction site
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