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The 2008 eruption of Okmok volcano in Aleutian Islands
observed by ALOS/PALSAR
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Earth Observation Research Center,
Japan Aerospace Exploration Agency (EORC, JAXA)
(Received January 13, 2009)

On July 12 (UTC), 2008, Okmok volcano in the Aleutian Islands began to
erupt after a lapse of 11 years. Okmok volcano is located on Umnak Island in
the Aleutian volcanic chain, and has erupted from an active vent located in the
southwest part of the caldera floor more than 10 times since 19" century.
Although there are few habitants around Okmok volcano, ash from the eruption
could lead to catastrophic airplane accidents because of the heavy air traffic
over the Aleutian Islands. In the 2008 event, ash plumes were emitted up to
15,000m above sea level from the new vent located close to the caldera center,
not the active vent. JAXA carried out several observations using ALOS/PALSR
before and after the eruption. PALSAR can observe the volcano surface even if
it is emitting a great deal of smoke. Comparing images acquired before and
after the eruption, we detected surface changes on and around the Okmok
caldera and could locate new vents in the area close to the caldera center. Using
DInSAR technique of PALSAR data acquired after the eruption, we detected a
deflation of the volcanic edifice for the period at least one and a half months
after the beginning of the eruption.
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Oo000oO0o0OOob0ObOOdOoOkmok (ODDOO) OO0 190000D0DOO0DOODOODOO
oooooooog (Milleretal., 1998; Grey, 2003). D0 O0OO0OOOOOOOOO, ODOO
goobooboobOobobob0ob0obobobUobob. bobobobosoOooooono
goboboboooooboobobob, 19%00bboooooboobuoboobooobob,
1997 00 0000000000000 00000OD000000000  (Lu et al.,, 2000; 2005).
00 2000 O OO Global Positioning System (GPS) 0000000 OODOOOOOOOO
(Miyagi et al., 2004; Miyagi, 2006), OO0 00O O0ODO Alaska Volcano Observatory (AVO)
0 University of Alaska Fairbanks/Geophysical Institute (UAF/GI) 000000 O0O0OO
000000 . 1997 00000000 11000 20080 70, OkmokODODOOODOOOO
gobo. oobooboboooboobbooboobboooboobOboobooboboooobo
gooo, oboobbooobooboboobooboboooboobbuoo. bobboobo
00 (JAXA) DODODODOOOO0OOO (ALOS) DOOOO0DODOOOOOOPALSAROODO
goboOooooO. oobOoog, OkmokOOODOOO 2008 0000000 ALOS/PALSAR[O
ggoooobooboooboobo.

0. Okmok OO

OkmokOOO, 0O0DOODOOODODODODOOODOOO Umnak (DOODOO) ODOODO
0000, OO0 Unalaska (0O0O0O0O) O0OO0ODOOOOODOOODOOOO 120km, OO
0000000000000 D00O0 17voo0kmO 0000000 (Fig.1). OO0 12000000
200000 000000000DO0DO0ODO0ODO 1I0kmOOOODOODOODOODODO, ODODO
000000000000 20000000000000000000 cinder cones (Cone A,
ConeB...0000OODOO) 000, OO00ODOODODOOOOOODODODOODOO (Fig.
2). 0O0O0DOOO0OODO 1000-1150md, DOOOODOOO 500-800mO0O0. OODOODOO
goobobob, OoooooOooOOooOooOooDOooDoDOobDOobOoDb. 2000kcmOOCO0OOon
goooooo, oobbbobbobbooooooUo, o 200 000U0OUO0OU0OO0 1600OO
0ooodooooo okmokOOO, 000000 OOOOODOODOD. UmnakOOOOOO
000, 0000000000 75kmO00000O0 Nikolski (0OOOO) OO 500000
OO0, 00 OkmokOOOOOOOOO FortGlenn Ranch House OO O OOOOOOOOO
goooooooooboooobo . b0, Uoobb0oOobbUuobbooob oo,
Okmok DO DOODODOOOODOODODODOOO. OOO, 1989-1990 000000000
0000 Redoubt (0O ODO) O0DOODOODOO 12000mO00000O0O0ODO0DOOOOO0O
000000000 (Beghtetal, 2005). OkmokOD O OOO 1997 00 00O0ODO, OO
goobooooooo, oob sooomuobbooobboo, Dbbbooobboooobo
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Fig. 1. Map of Okmok volcano on Umnak Island in the Aleutian Islands (a) and (b)
close up of Umnak Island.

I
OkmokOOOOOOOOOOOOOOOO, O0OO0OO0O0O0DOOOOOOOO0OOOOOOO
oooooooooo. Oo00, 190000000000000000000000O0000O
oo0, 1997 00000000000000C00O. Luetal. (2000) OO, OOO0OOOOOO
(SAR) O O00O00B0D000 SAR (InSAR) D OOOO 1997 0000000O00OOOOOO,
oooooooo, booooooo, ooboooobOoO0oooooo0O0. 00 Miyagi et
al. (2004) 0O, 2000-20020000000000, 03200000 cGPsOO0OOOOOOO
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Fig. 2. Inside the Okmok caldera with several cones and lava flows generated from
Cone A, from which steam rises in this figure. Photo by author, 2001.

0000 GPSOOOOOD. 00000000 20030000000 GPSOOOO, OO0
0000000000000000000000000000000000, 0000000
INSARODOD00O000D000O00000000 (Miyagi, 2006; Lu et al., 2005). OO,
2002000 AVO D UAF/GIOOOOOO 400 GPSOOO0O000 80000000000,
000000000000000000000 (Reyes and McNutt, 2008; Freymueller et al.,
2008).

. 0goboobogn 2008 00O

Grey (2003) OO OO, OkmokO O OO 180500000000 160000000000
goo, oboooooboooboobobobobooooooboooboobo, obobooobooboo
oooooooOd. ooooooo, 2000000OCKkmokOO0COO0OOOOOOOOODOO
0000000000 ConeA (Fig. 4) 00000 OOOOOOOOOOODO. OOO, 1945
0,198 0, 0D0O0O 1997 00D 0O, ConeAlUODOODOODODOODODDOODDO, O
goooooobooob. 1997 000dnO ConeADIDDOOODOODO, GPSO INSAR O
gog 9y gogooooooooboooooboooooobo, oboboooooooooo
J0000O000DOOo000oOo0o00ooOooO0OoooOD (Beghtetal., 2005). 20080 700,
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Fig. 3. Color composite image generated from images acquired before and after the
eruption of 2008.

Okmok O OO 1997 0O OO 11 000000000ODOOOOO, OO 20080000000
0000 ConeADODODOOO, ConeD (Fig. 4) OO0, OOOODOODOOODODOOO
goodooooo. oooobbobboog 1socoomidddd, ooooooo 1997 O
goobooooobooboboooboo 200b0b0odobboooboooo, 1997 000
000D0O0DbOO0O00O0O0oO0DoOoooDoOoDoOonO (Luetal., 2008; Freymueller et al., 2008).

0. ALOS/PALSARCO0ODOO

SARO 0000000 OO0O0OOO0OOUOOO0bOOO0, Obooboobooboobooog,
gobobooobooooooooobooobobooob. 200800000 20080 80 2200,
JAXADO 2006 000000000 OOO ALOS/IPALSAROOOOOOOOOO. ODOOO
(00 300, OOOO 1060) O, OOODO 343°, 0000000000000 OO0OO (FBD
go0) oopoobO. Jo0oooDO0oobOO0, bOOooOO0oOoDOOoOOoOO0OO0oDOD 1000
20070 80 20000000000, DOOOODODO PALSARODOODOOOOODOODOO
0. Fg 30000000000 (OOODOODOODODOODO) DODDODOODODOO
gooooooobo, obooooobOo (coooooboOoUobooooo)y oopoooo
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Fig. 4. Zoomed images within the caldera acquired before (left: 2007/8/22) and after (right:
2008/8/20) the eruption.

gboboboooooooboob. boboboob, obooobobobobooboog,
goooooooQooopooooooooUoooOoLDOoOOOOLODOD (ooO) Doo
gboo. oboooooboooboobob, bobooooobooobooboboboboobooboo
godd. ooooopoo0o0o0oU0U0D (ooooopoooo) Dboboooo, DOoooOOOO
goobobooooogooboo. b, bobooooooooobobUobobobooobooo
0 (dooob0o) opopooboodoooOd. Figo40000000D0O00DOOODOOODOO,
gooobo, ooooogoooboobooboboobobooooob, bobobobooboobooo
gooboooo.

gboboooooboboboobobd ImSARODODOOOOO0, 20080 600 7000
gobogALOSOOOooooooooobobob, oboobooboobobobooooon
gooo. oo, obboog 20080 10 50, 20080 40 e0bobooobooboooboOon
goboboboooo, oobobooboboobooooooboooboobobobobobo. boo, o
OoOoooooQg (o070 70 500 20070 80 200) DOOOooOO (20080 80 22
0020080 100 70) 0000000000000 (Figs.5and6). OOOOOO, OO
ooo1000460000000000000000000000O0 (Fig.5). 000000,
gooo10ob0obo0o 460000, DODODODODOODDODOODODOO-DODODOO
goododg 1isemObboooobbDbOOD, DO0OD0OD0ODU0ODUOD0OUODUODUODLOUOODODODRDODO
(Fig. 6). OO0OOOOO, OkmokODOODOODOOODOODOOODOODOODOODODOO
gooooobogoobog, 20080 80 2000000000000 00O00DOO, bOobDOO
goobobobooooog.
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Fig. 5. Interferogram generated by differential interferometric processing of PALSAR
data pairs acquired before the eruption. The color bar indicates a phase difference
corresponding to a relative slant-range change between the satellite and the
ground. One color cycle is equal to 11.8cm of slant-range change, which is half of
the wavelength of the radar. A color cycle of blue-red-yellow-green-blue indicates
an extension of the satellite-ground distance.
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Fig. 6. Interferogram generated by differential interferometric processing of PALSAR
data pairs acquired after the eruption.
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oooboobobDOoDokmokOODOODOODOODODODODODOO, 20080 700 11
gboboboooobo. bobob, bobooooooobooboboboboobooboo
O0OoOoooOoOo. ALOS/IPALSAROOODOOCOOOOODOOCO, DOD0OOCOOOOoOoOoO
goooo, ooooooooooobooooooboboo. oo, oo sAROOOoOo, go
oboo0d 100000 20080 80 200000000000000DO0, DODOODOO
0000000o0o0o00o0o00o0oooo0oo0oo0oooo. 000 ALOS/IPALSAR O
goooooobogoobgooo, mSAROOOO0ODOOO0OODOODOODO, booooo
gbobobooboobooooboboboboobobooboooooboD.

00 00000000000 ALOS/IPALSARODOODOOOCOO, ODOOOO (METH O
OJAXAODOOODO. OO PALSAROODOOODOOO SIGMA-SARODOOOOO (Shimada,
1999) D DOOOOODO.
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