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IIT Thermal activity of Nishinoshima detected by geostationary meteorological satellites**
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Table 3.1  Sensor specifications aboard the MTSAT-1R/2 and Himawari-8 satellites.
#3.1 MTSAT-1R/2 & Himawari-8 O 37281k & OIHE.
Function MTSAT-1R/2 Himwari-8
VIS : 1km and 500m
VIS : 1km
Spatial Resolution at SSP* NIR : 1km and 2km
IR :4km

IR :2km

Temporal Resolution

Full Disk : 60min
Half Disk : 30min

Full Disk : 10min
Japan Area :2.5min

Target Area :2.5min

VIS : 3 bands
VIS : 1 Channel
Observation Channels NIR : 3 bands
IR :4 Channels
IR :10bands
* Sub-satellite point
Table 3.2 Observation bands of MTSAT-1R/2 and Himawari-8.
#32 MTSAT-1R/2 & Himawari-8 DA DAL,
MTSAT-1R/2 Himawari-8
Band Wavelength Spatial Band Wavelength Spatial
(um) Resolution # (um) Resolution
(km) (km)
#1 0.47
1
Visible #2 0.51
VIS 0.68 1 #3 0.64 0.5
#4 0.86 1
Near-infrared #5 1.6
#6 2.3
IR4 3.7 4 #7 39
1IR3 6.8 4 #8 6.2
#9 6.9
#10 7.3
2
#11 8.6
Infrared
#12 9.6
IR1 10.8 4 #13 10.4
#14 11.2
IR2 12.0 4 #15 124
#16 13.3
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Fig. 3.1 Radiance distributions observed at and around Nishinoshima by MTSAT-2 (9x9 pixels, left) and
Himawari-8 (15x15 pixels, right). Areas of higher radiance are visible around the center pixel.
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Table 3.3 Dataset for the analysis.
#33 FRATIC N 27— 2 DR,

1 September 2013 — 31 August 2015 7 July 2015 —31 July 2016
Period

Daytime (22:00-09:00 UTC) not included Daytime (22:00-09:00 UTC) not included
Satellite MTSAT-2* Himawari-8
Dataset HRIT comprising 2750x2750 pixels. HSD comprising 5000x5000 pixels.
Central

3.7um (Band IR4) 3.9um (Band #7)
Wavelength
Spatial resolution

4km 2km

at SSp**

Radiance values of 9x9 pixels centered on | Radiance values of 15x15 pixels centered on
Area of data | Nishinoshima (140.874°E, 27.247°N) were | Nishinoshima (140.874°E, 27.247°N) were
extraction extracted from HRIT. No atmospheric correction | extracted from HSD. No atmospheric correction

was applied to the radiance values. was applied to the radiance values.

Pixels shown in Fig. 3.2 are defined as follows.

Yellow and pink: Thermal anomaly assumed to be affected by eruptive activity at Nishinoshima. These
pixel values were used to calculate the thermal anomaly.

Pixel Definitions
Sky blue: Areas assumed to be unaffected by eruptive activity. These pixel values were used for the

background calculation.

‘White: Not used in calculations.

* Data acquired by MTSAT-1R during 22 October—18 December 2013 and 10-28 November 2014.

** Sub-satellite point
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SUM_OUT | P92 BRI DK 7 B I T B SRR R D

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
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4 60| 61 62| 63| 64| 65 66| 67 68 69| 70| 71| 72| 73| 74
0 1 2 3 4 5 6 7 8 5 75( 76| 77| 78| 79| 80| 81 82| 83| 84| 85/ 86| 87| 88| 89
0 0 1 2 3 4 5 6 7 8 6 90( 91| 92| 93| 94| 95| 96( 97| 98| 99| 100( 101 102| 103| 104
1 9f 10| 11| 12| 13| 14| 15| 16| 17 7 | 105 106| 107| 108| 109 110| 111 112| 113| 114 115 116 117| 118| 119
2 18| 19 20| 21| 22| 23| 24| 25| 26 8 [ 120 121( 122| 123| 124| 125| 126( 127| 128 129| 130( 131| 132| 133| 134
3 27| 28| 29| 30f 31| 32| 33 34| 35 9 | 135| 136 137( 138| 139| 140| 141| 142| 143( 144| 145| 146| 147| 148| 149
4 36| 37| 38| 39| 40| 41| 42| 43| 44 10| 150| 151| 152| 1563| 154| 155 156 157 158| 159| 160| 161| 162| 163| 164
5 45( 46| 47| 48| 49| 50| 51| 52| 53 11| 165| 166| 167| 168( 169| 170 171 172 173| 174| 175| 176| 177| 178 179
6 54( 55| 56| 57| 58| 59| 60| 61| 62 12| 180| 181| 182| 183| 184| 185| 186| 187| 188| 189| 190| 191| 192| 193] 194
7 63 64| 65 66/ 67| 68| 69| 70| 71 13| 195 196| 197 198| 199| 200| 201| 202| 203| 204| 205( 206| 207| 208| 209
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Fig. 3.2 Allocation pixels of the satellite imagery for “thermal-anomaly area” and “background”. (a) 9x9 pixel
grid of MTSAT-1R/2 imagery. (b) 15x15 pixel grid of Himawari-8 imagery. In each image, the center
pixel (yellow) corresponds to Nishinoshima. Yellow and pink pixels represent the thermal-anomaly,
assumedly affected by eruptive activity at Nishinoshima. Sky blue pixels represent areas assumed
to be unaffected by eruptive activity. White pixels were not used in calculations.
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Fig. 3.3 Time series of the maximum radiance observed at and around Nishinoshima (MAX_IN, red circles),
and the average radiance observed away from Nishinoshima (AVE_OUT, green triangles). (a) MTSAT-

1R/2, September 2013—July 2015. (b) Himawari-8, July 2015-July 2016.
33 V82 B BRI OO U B EE D i KA (MAXUIN, 7R 36 OV 2 55 81520 REIg 0 HUH i FE D S 24
(AVE OUT, #k=f4) OWERS. (a) MTSAT-1R/2, 2013/9-2015/7. (b)Himawari-8, 2015/7—2016/7.
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Fig. 3.4 Time series of the total radiance observed at and around Nishinoshima (SUM_IN, red asterisks), and
the total radiance observed away from Nishinoshima (SUM_OUT, green squares). (a) MTSAT-1R/2,
September 2013—-July 2015. (b) Himawari-8, July 2015-July 2016.
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Fig. 3.5 Time series of the radiance difference between MAX IN and AVE_OUT. The double-
sided arrow represents the period of parallel operation of MTSAT-2 and Himawari-8. The
correction coefficient used to join the two time series was calculated by comparing the
datasets during the period of overlap.
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Fig. 3.6 Linear regression between the radiance difference recorded by MTSAT-2 and Himawari-
8 during 7 July — 31 August 2015. The magnification correction was 3.69.
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Fig. 3.7 The corrected and combined time series of the radiance difference during the two
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