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Developmental Study on New Airborne Multi - spectral Scan-
ner System Specifically Oriented to Thermal Observation of
Volcanoes (Sixth Report)

— Analyses of the Thermal Distribution of Sakurajima Voleca-
no Body Using the Data Taken from a Helicopter Loaded MSS
and Landsat TM—

By
8. Uehara, §. Yazaki, T. Kumagai, 8. Kishi and H. Takahashi

Nationa! Rescarch Center for Disaster Prevention, Japen

Abstract

In relation to the deveiopmental study on the new airborne multi—spectral scanner
system for thermal observation of volcanoes, the authors participated to the sixth coop-
erative comprehensive observations on Sakurajima Voleano tn Nov. 1985, and analysed the
thermal distribution of the volcano body using the data taken by a helicopter—loaded MSS
and Landsat TM in order to evaluate the applicability of the new available means for
thermal cbservation.

The helicopter—ioaded MSS which furnishes a S$iPD visible and a HgCdTe thermal
detectors and side—looking function of vertical scanning with 60° FOV and 1 mrad 1IFOV,
can deteci two temperature ranges Dy setting low temp. mode {— 207 to 80°C) or high
temp. mode {—20C to 1500T).

The thermal observations by helicopter —loaded MSS conducted from 13 points sur-
rounding the Minamidake crater, which is frequently repeating explosive eruptions, with
the distances from the crater abeut 1600 to 7700 m and 1000m, 18530 m in altitudes on
27 Nov. 1985,

Landsat TM data of the volcans were taken at 10 7 16 AM on 26 Nov. 1285, The im-
age shows dense volcanic smoke spreading to the SE direction {rom the crater.

The ground truth data were taken by the use of a portable thermal radiometer at twao
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places, Harutayama Volcanic Observatory and Yuna, Higashi—~Sakurajima—cho, corres-
ponding to the helicopter and Landsat observations.

As the results, the following conclusions are obtained.
1) Side—looking thermal images taken by the helicopter—loaded MSS can detect two
areas with slightly higher temperature on the flank of Minamidake veleano body except
the crater with highest temperature. The areas correspond to the sites of Showa Crater
and deep eroded gorge along the SE flank.
i2) A fairly good relationskip between the helicopter—loaded MSS thermal data repre-
sented by 8 bit CCT count and ground truth data {observed temperature} is abtained.
(3] The thermal image of the Sakurajima Veclcano derived from TM band 6 daia shows
two areas with slightly higher temperature except the Minamidake Crater with highest
temperature. The areas correspond to the site of Anel Crater and a area located on the
SSE flank of the Minamidake voleano body apart from the crater about 1000 m to its cen-
ter.

The maximum temperatures of the crater, the former and the later areas menticned
above are calcuiated as 307, 16%C and 177 respectively.
{4) The maximum and mean temperatures in the Minamidake Crater are estimated as
232°C and 1907 respectively based on the data of TM band 7 and Plank’s Fermula.
{5) The above menticned results seems to be necessary to verify through improving
ground truth method.

However, The datz taken by the helicopter —loaded MSS and Landsat TM indicate to
be effective means for watching volcanic activities.
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Fig. 1 Observation locations for thermal distribution of Sakurajima Volcano body.
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lla, Slicing thermal distribution
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Fig. 2 (1) Thermal image from obs. point 1
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(e, V(vertical) —profile

Notes :

for Slicing of thermal distribution : figures
indicate CCT count
for H and V profile : scale marks are given
in every 50 CCT counts as 0, 50, 100, 150,
200, 250

t o target, V. B : volcano body,

d I obs. direction to Minamidake

I distance from obs. point to Mina-

midake
h © altitude of obs. by helicopter
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(2)a, BRITAi A F 4 R (2b, H727 v 4L
(2)a, Shicing of thermal distribution (2)b, H-profile

2 (2B 2 A 6 (g
t=VB, d:INE 1=7,710m, h=1,000m
Fig. 2 (2) Thermal image from obs. point 2

(2, VZOZ7 710
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(3)a, Slicing of thermal distribution (3)b, H-profile
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Fig. 2 (3) The thermal image from obs. point 3
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(4)a, Slicing of thermal distribution (4)b, H-profile
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Fig. 2 (4) Thermal image from obs. point 4
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[5la, Slicing of thermal distribution (5)b, H-profile
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Fig. 2 (5) Thermal image from obs. point 5
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(6)a, Slicing of thermal distribution (6/b, H-profile
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t IMC, d:IWSW, 1=1,570m, h=1,850m
Fig. 2 (6) Thermal image from obs. point 7
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(7)a, Slicing of thermal distribution
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Lt IMC dIW, 1=2,140m, h=1,850m
Fig. 2 (7) Thermal image from obs. point §
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(8)a, Slicing of thermal distribution (8)b, H-profile
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t - MC., dINW, =2,860m, h=1,850m
Fig. 2 (8) Thermal image from obs. point 9
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[9Ja, Slicing of thermal distribution (9)b, V-profile
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(9)c, H-profile (crater) (9)d, H-profile (cast flank)
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t tMC&VB, d:E, | =3710m, h=1,80m
Fig. 2 (9) Thermal image from obs. point E (high temp. mode)
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Photo 3 Observed target areas of the
volcano body by ground-
—based observation at Haru-
tayama Volcanic Observatory
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Fig. 3 Ground truth data for temperatures of volcano body taken by portable thermal radiometer
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Fig. 5 Relationship between the temperatures of
ground truth target areas and their correspond-
ing CCT counts of the thermal image taken by
helicopter MSS at obs. point 1
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