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Abstract : Volcanic ash fall areas associated with Usu 2000 eruption can be detected as black stripes, including

areas that could not be traced from field survey. The areas that have reflectance less than 0.6 derived from

ASTER band 3 are corresponding to the ash fall areas over 8 g/m?. Visible to shortwave infrared reflectance of

the volcanic ash have been measured under controlled moisture contents. It is possible to estimate the amount

of volcanic ash deposits using the Volcanic Ash Reflectance Model based on the reflectance measurements of

the volcanic ash.
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Fig.1 Topographic map of the study area. A star indicates
the location of the newly opened craters associated with
Usu 2000 eruption. Small, medium and large rectangles
indicate the extent of Fig.3, Fig.2 and Fig.6, respectively.
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Fig. 2 ASTER VNIR image of entire
Toya Lake observed on April 3,

2000.

3K 200044 A3 HICBEHIEh - HERA
LI DASTER VNIRE{% .

Fig. 3 ASTER VNIR image of Usu Volcano
observed on April 3, 2000.
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14  ASTERODFEAERIEARE (Yamaguchi et al., 19981 fI4E) .
Table 1 ASTER baseline performance requirements (modified from Yamaguchi et al., 1998).

Subsystem | Band No. | Central Wavelength (xm) | Band Width (2 m) | Spatial Resolution (m)
1 0.56 0.08
VNIR 2 0.66 0.06 15
3N, 3B 0.81 0.10
4 1.650 0.10
5 2.165 0.04
SWIR 6 2.205 0.04 30
7 2.260 0.05
8 2.330 0.07
9 2.395 0.07
10 8.30 0.35
11 8.65 0.35
TIR 12 9.10 0.35 90
13 10.60 0.70
14 11.30 0.70
Stereo Base-to-Height ratio 0.6
Swath width 60km
Total Coverage in Cross-Track Direction by Pointing 232km
Distance between adjacent orbit 172km
Repeat cycle 16days
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Yamaguchi et al.(1998) R Fujisada et al. (1998)IZF¥L
IRFXNTWBH, 2T TIE, BAE T O i s2 $5#8
HEREI Y OR TIRE RN THEEELOND TV
K4 M2 (USGS and NOAA, 1984) I2#8#xh T3
TMt Y H LR A BB REZ 12T 5.

21 BARE®

5 1RISR T ESICASTERIZIAD NNV FEHT 3. 20
ZTM (32%) L b4 58, TMIZ2.1-2.5  mD P ik
EH—O/NNYFOSVRT) TEEIL THW5DIZxL TAS-

TERIZ5/NVF (ONV 5923 HEIL TRIIL Th a2 h
b, TR SRR IR IBIRSEY 28 Z D PRI
BO TR a0 R AR § L2 ML T ik
BT No DM AR FET5ZLE EHI
LTS, 72, TMIZ10-13 o mO PRI A H— Dy
F(ONYR6) THEHEIL TWBDIZx L TASTERIZ2/NVE
(Y/F13, 14157 #IL THRUIHIL T %, 25ICASTERIE
8-10 x mD P FIKAE3 /3 F (3 F10-12) 125 #IL T
WL T3, Zhd Bk ToOmREBRNE YO EH &
DENCKIEHX &2 ELHNELTWS,

2.2 ZTHEPHEE

VNIRY 7' 25 L D22 53 612 15m TTM D Z h
XbEn Y SPOTHE OHRVE Y 4 (10m) R ADEOSTH#
SEDOAVNIRE Y 4 (8m)IZidF K2y, SWIRY 73 2
7 L D2 RREIZ30m CTME M5 T 5. 2L ¢, TIR
YT AT LD SHREETIOM T HY |, HERE I A
DOEGRAMS £ v 3L U TS 22 IRBE A En .,

2.3 RATFLAEHBIEEE

VNIRY 7Y 27 413 SBIRITR T EBDEEE T4
BU4 273 R 3N &AMk D P Ry THIE % S & B 5
INVE3BEAH TS, /NV/F3NE3BD X7 L A Ei{§i210 5
Gy D165 757 57 D 1D i R O B AL 2 X AE B F)
TZE5.

—191—



WHEHMENRE 20014 528 F4/5%

F2# 7y \TMOBEHI Rk 221 53 fifhe (USGS and NOAA, 198412 flI14E) .
Table 2 Spectral ranges and spatial resolutions for Landsat TM

(modified from USGS and NOAA, 1984).

Band No. Central Wavelength Band Width Spatial Resolution

(pm) (pm) (m)
1 0.485 0.07 30
2 0.56 0.08 30
3 0.66 0.06 30
4 0.83 0.14 30
5 1.65 0.20 30
6 11.45 2.10 120
7 2.215 0.27 30
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Fig. 4 An interpretation of the ASTER VNIR image of en-
tire Toya Lake observed on April 3, 2000.
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Fig.5 An interpretation of the ASTER VNIR image of Usu
Volcano observed on April 3, 2000.
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Table 3 Grain size distribution of volcanic ash associated with Usu 2000 eruption.

Grain size Sample weight (g) Ratio Density (g/cc)
More than 1.0mm 2.22 0.00 N/A
1.0 - 0.5mm 23.82 0.04 N/A
0.5-0.25mm 7717 0.13 1.25
0.25-0.125mm 87.27 0.15 1.27
0.125- 0.063mm 58.83 0.10 1.26
Less than 0.063mm 348.4 0.58 1.06
Total 597.71 1 1.20
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Fig. 6 ASTER VNIR image observed on April 7, 2000.
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Fig. 7 Aggregates of volcanic ash on the snow. A photo
was taken on April 8, 2000, at the second observation
point from the right side in Fig. 6, 2 km north of Sairo
Tenbodai.
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Fig. 8 An interpretation of the ASTER VNIR image ob-
served on April 7, 2000.
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Fig.9 Reflectance spectra of the dried volcanic ash.

5 RZGAITKIKD 0 BRI R, J3FDOKEH,
R, 43 KIWKD K TH S, KUK H Feffr, D FHRIR
DU HEBHA T TORNTHEDTIENTES.

f,=n2rr? (2)
ZZ TR NS 720D THS. — ), ZDLED
KIWKDO BN RS 72D DEEWIIL TORTHOHT
ZENTES.

W=np3/4 nryr? 3)
ZZT p 3 KIWKDID KT S 7D DE R, ryid KUK
DHDOFETHS.

FREDETNMICELARD ST A2 WL 255 RE R
T2 2SR B L AT RIS B 72D DR IR E S 26512755
ZEDNbHhB(EE13IX).

6. ASTER VNIRT—#%&
FERETIVEIERBROLR

B E 7L RRGE 5 72 0 BHIRE RE L 72 F o
[ 4 #13ASTER VNIRD BRIk 10 C0.70 L F A
b D FEMLDE DS 5 TEW -8  ASTER VNIR
O W% % 1km g O FEIRIZ 730, 7 ORISR N O i S g %
Z O OWEREL L 7=, SV R, 202 B W TR S
WERE DA FINE TH 72728 SV R3EMIH$T5Z
LU 7=, KR OWERE Al (204 2 M) & R R0 L |
SEHH 75 B E OB (200 F 7 v MEEE) & K4 0.8
(Wiscombe and Warren, 1980) &L T,/ SV F3D K %
—REPL 12 DEINV R3O REL 7=,

AHTH DN P3O KA GE14K) 25 |, I 5 i 0 5
2 HALHU 17 & W FR W1 O P4 A 6 AL 5 1N S MK
TLTWBRZER D25, B HIFREFIC X > ThRESh 2
KRBT L > TRENCEHN 22 LI KRG BT
e, HEITAH4H ORRIKICKAREEDKT

30 [T T T [ T T T | T T T T T ]
' | —e— 05-0.25 16% .
25 | -B— 0.25-0.125 16% ]
r - — 0.125-0.063 16% ]
[ | --x-- <0063 16% ]
&2 20 | - -+- - Mixed 16% ]
[0} [~ .
o ~ .
= [~ —
8 15
[ [~ .
@ - n
€ ol .
0 pm e Xm e n i (U :;f‘—‘ X
S ApeR! Spay Lt SR Seehl B PN A s
9 0% o e el M- M- O - 001
o400 800 1200 1600 2000

Wavelength (nm)

10K 16%D KA EAFHMIL 72 KK DG AR I L
Fig. 10 Reflectance spectra of the volcanic ash added 16%
of moisture.
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Fig. 11 Reflectance spectra of the fine grain volcanic ash
added various amount of moisture.
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Fig. 12 Reflectance spectra of the coarse grain volcanic ash
added various amount of moisture.
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Table 4 Parameters for the Volcanic Ash Reflectance Model.

Parameter Value

Wavelength : A 0.81 xm

Snow reflectance : R, 0.80

Volcanic ash reflectance : R, , 0.08

Major axis length of volcanic ash clod : r, 0.5,1,2,4mm

Minor axis length of volcanic ash clod : r, r,/2
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Fig. 13 Reflectance and ash weight calculated with the Vol-
canic Ash Reflectance Model. Circles, rectangles, crosses
and pluses indicate the calculated results in the case of
r, equal to 0.5mm, 1mm, 2mm and 4mm, respectively.
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