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Brightness Temperature Distributions in Asama Volcano Crater Acquired Using ARTS
(Apr. 2007 to Mar. 2010)

Tetsuya JITSUFUCHI

Volcano Research Department, National Research Institute for Earth Science and Disaster Prevention, Japan
Jitu@bosai.go.jp

Abstract

Brightness temperature distributions in Asama Volcano were acquired by using airborne hyperspectral scanners
(ARTS). Airborne observations carried out on 12 April 2007, 14 November 2008, 21 February 2009, and 14 March
2010 detected geothermal activity inside the Asama Volcano crater. They also revealed a significant temporal change of
geothermal activity in the Asama Volcano crater before and after the February 2009 eruption. This report describes the
brightness temperature images, visible images, and thermal flux of the Asama Volcano crater that document the period
before, during, and after the February 2009 eruption.

Key words: Brightness Temperature Distribution, Infrared Image, Asama Volcano, Airborne Remote Sensing,
Hyperspectral Scanner
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Fig. 1 Schematic diagram of ARTS data acquisition.
#1 ARTS O ¥, e
Table 1 Summary of the ARTS instrument characteristics.
ARTS Sensor Head Unit VNIR Unit SWIR Unit LWIR Unit
Sensor Type Pushbroom Pushbroom Pushbroom
Wavelength coverage 380 - 1100nm 950 - 2450nm 8000 - 11500nm
Spectral Channels # 288(programmable) 101 32
Spacial Pixels # 1500 600 600
Spectral Resolution (FWHM) 2.4nm 15nm 110nm
Measurement Temperature Range 900 - 1200 deg C 300 - 1200 deg C -20 - 1200 deg C
Instantaneous Field of View (IFOV) 0.49 mrad 1.2 mrad 1.2 mrad
Total Field of View (FOV) 40 degrees 40 degrees 40 degrees
Geocorrection System GPS/IMU : Applanix POS/AV310
Platform Raytheon King Air Beachcraft B200
#2 ARTS |28 2 I W B VAL,
Table 2 Details of ARTS data acquisition.
. Time Sensor altitude  Atmospheric temperature
Flight No.— Date (UTC+9) (m) at KARUIZAWA (°C)
1 2007/04/12  13:11~13:18 4500 114
2 2008/11/14  11:52~11:54 4500 12.6
3-1 2009/02/21  13:15~13:17 5500 0.2
3-2 2009/02/21  13:28~13:30 5500 0.2
4 2010/03/14  14:52~14:56 4500 7.6
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Fig. 7.1 Frequency diagrams of brightness-temperature images from all observations.
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Fig. 7.2 Frequency diagrams of brightness-temperature images from all observations.
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Fig. 8 Change of heat flux at the Asama Volcano crater.
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Table 3 Heat flux data for Sekioka equation, maximum temperature, and plume intensity from all observations.

Flight No Date Heat Flux n T o Tmax Tmax Tmax Plume existence
' [MW] [°C] [°C] [°C] (@1001nm) [°)C]  (@1625nm)[°C]  (@10260nm) [°C]
1 2007/04/12 6.2 306 10.8 6.6 - 391 111 small
2 2008/11/14 63.2 355 14.1 7.1 801 - 315 middle
3-1 2009/02/21 49 2.1 -10.6 42 - 67 heavy
32 2009/02/21 22 0.7 -6.6 2 47 heavy
4 2010/03/14 58 206 2.9 59 103 small
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