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Surface temperature observations at Asamayama

by using the airborne radiative transfer spectral scanner (ARTS)
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1) Sekioka, M. and Yuhara, K. : Heat Flux Estimation in Geothermal Areas Based on the Heat Balance of the Ground
Surface, J.G.R., 79(14), 2053-2058, 1974.
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Fig.1 (a) Ground-surface brightness temperature images at the crater of Asamayama from ARTS’ LWIR
(10260nm) radiance from the maximum pixel value of five times 15 minutes interval observations at
1300-1400(UTC+9) February 21, 2009 (The heat flux is 12.6 MW from pixels below 250 degrees C.
Spatial resolution is 3.6 m.). The estimated maximum brightness temperature of Asamayama crater is
67degrees C as measured from the radiance at 10260nm. (b) Ground-surface brightness temperature
images at the crater of Asamayama from ARTS’ LWIR (10260nm) radiance observed at 1152(UTC+9)
November 14, 2008 (The heat flux is 39.7 MW from pixels below 250 degrees C and 0.17 MW from
pixels above 250 degrees C. Spatial resolution is 2.4 m.). The estimated maximum brightness
temperature of Asamayama crater is 800degrees C as measured from the radiance at 100Inm.

Orthorectification and atmospheric correction are applied for all images.
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Fig. 2 Observed brightness temperatures , VNIR and plume images at the crater of Asamayama
(Comparison of 2004 Asamayama eruption and 2009 Asamayama eruption).

(a) Orthorectified and atmospherically corrected ground-surface brightness-temperature image around the
Asamayama crater from ARTS’ LWIR (10260nm) radiance (1315 (UTC+9) February 21, 2009). The
estimated maximum brightness temperature of Asamayama crater is 41 degrees C as measured from the
radiance at 10260nm. (b) Three-band color composite of orthorectified VNIR image (660nm red, 565nm
green and 470nm blue) around the Asamayama crater (1315 (UTC+9) February 21, 2009). The fumarolic
gas of the Asamayama crater can be measured as the white color area by using VNIR images. (c¢) Digital
photograph of the Asamayama crater during the observation (1347 (UTC+9) February 21, 2009. Courtesy
of NAKANIHON AIR SERVICE.). (d) Orthorectified and atmospherically corrected ground-surface
brightness-temperature image around the Asamayama crater from VAM-90A’ LWIR (8000-11000nm)
radiance (1027 (UTC+9) October 7, 2004). The estimated maximum brightness temperature of
Asamayama crater is 639 degrees C as measured from the radiance at VAM-90A” MWIR (3500-4200nm).
(e) Three-band color composite of orthorectified VNIR image (1650nm red, 950nm green and 650nm blue)
around the Asamayama crater (1027 (UTC+9) October 7, 2004). The fumarolic gas of the Asamayama
crater can be measured as the white color area by using VNIR images. (f) Digital photograph of the
Asamayama crater during the observation (0951 (UTC+9) October 7, 2004. Courtesy of NAKANIHON
AIR SERVICE ).
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Fig. 3 Observed heat flux at the crater of Asamayama volcano (2000 to 2009).
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