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Predicting and validating the motion of an ash cloud during the
2006 eruption of Mount Augustine volcano, Alaska, USA.
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On 11 January 2006, Mount Augustine volcano in southern Alaska began erupting after 20-
year repose. The Anchorage Forecast Office of the National Weather Service (NWS) issued an
advisory on 28 January for Kodiak City. On 31 January, Alaska Airlines cancelled all flights to
and from Anchorage after multiple advisories from the NWS for Anchorage and the surrounding
region. The Alaska Volcano Observatory (AVO) had reported the onset of the continuous
eruption. AVO monitors the approximately 100 active volcanoes in the Northern Pacific. Ash
clouds from these volcanoes can cause serious damage to an aircraft and pose a serious threat
to the local communities, and to transcontinental air traffic throughout the Arctic and sub-Arctic
region. Within AVO, a dispersion model has been developed to track the dispersion of volcanic
ash clouds. The model, Puff, was used operational by AVO during the Augustine eruptive period.
Here, we examine the dispersion of a volcanic ash (or aerosol) cloud from Mount Augustine
across Alaska from 29 January through the 2 February 2006. We present the synoptic
meteorology, the Puff predictions, and measurements from aerosol samplers, laser radar (or
lidar) systems, and satellites. UAF aerosol samplers revealed the presence of volcanic aerosols
at the surface at sites where Puff predicted the ash clouds movement. Remote sensing satellite
data showed the development of the ash cloud in close proximity to the volcano consistent with
the Puff predictions. Two lidars showed the presence of volcanic aerosol with consistent
characteristics aloft over Alaska and were capable of detecting the aerosol, even in the
presence of scattered clouds and where the ash cloud is too thin/disperse to be detected by
remote sensing satellite data. The lidar measurements revealed the different trajectories of ash
consistent with the Puff predictions. Dispersion models provide a forecast of volcanic ash cloud
movement that might be undetectable by any other means but are still a significant hazard.
Validation is the key to assessing the accuracy of any future predictions. The study highlights
the use of multiple and complementary observations used in detecting the trajectory ash cloud,
both at the surface and aloft within the atmosphere.
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INCLUDING...RODIAK CITY
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.. .ASHFALL ADVISORY IN EFFECT UNTIL 8 AM RST SATURDAY MORNING OVER KODIAK ISLAND...

THE ALASKA VOLCANO OBSERVATORY HAS REPORTED THAT AUGUSTINE VOLCANO ERUPTED ARCUND 830
PN AST THIS EVENING.

AN ASH CLOUD HAS BEEN DETECTED BY THE MATIONAL WEATHER SERVICE DOPPLER RADAR. ASH IS
EXPECTED TO MOVE OVER KODIAK ISLAND TONIGHT AND REMAIN IN THE ARER THROUGH EARLY
SATURDAY MORNING. A LIGHT ASH FALL MAY OCCUR.

RESIDENTS SHOULD REMAIN AT HOME OR INDOORS AND REDUCE OUTSIDE ACTIVITY. KEEP WINDOWS
AND DOORS CLOSED. DO NOT EXERCISE OUTDOORS.
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Alaska Airlines Cancels Anchorage Flights As Result Of
Mt. Augustine Valcanic Ash

143042006 8:06 p.m.

ANCHORAGE, ALASKA - Alaska Airlines announced it has canceled all flights
to and from Anchorage, Alaska, tonight and early Tuesday moming. The
flights were canceled as a safety precaution related to the pattern of ash at
altitude created by the Mt. Augustine volcano.

As of 6 p.m. Alaska time, 36 flights were canceled. The airline is monitoring

the pattarn of ash at altitude on a continuous basis and anticipates resuming
Anchorage flights on Tuesday.

75 A NHZEDORMEA

http://www.alaskasworld.com/Newsroom/ASNe
ws/ASstories/AS_20060130_200557.asp

15

SENUINIE
it - RIS

GO rIEHHOOONISEX U AN INE—N=

M ZEHOERIOIRHE O

UI\II% St

3
E

TR

B

A

NH=—OUNS ) SRS 2



g - LEATEAEISER

SEE FRMEZERY 7 SN 0MER

T T
Google

154 (& Google Earth Z{#M, (a) 7S5 AAME (b) 7w IR, SeaEid(ErDESD - Barrow (J\O 1 71°18"
N. 156°47"'W). Fairbanks (T 7/)\>20X :64°51"'N. 147°43"' W), Chatanika(F+~=H:65°7'N. 147°

28' W). Anchorage (77>ALw¥ :61°13'N. 149°54"' W), Kodiak City (A7« 7w :57°47' ' N, 152°24"
W). Augustine volcano (7 —HAX5« AL 59°22' N, 153°26"' W), Redoubt volcano (U4 ™ MALL : 60°29
N, 152°44"'W), Homer Gh—~ : 59°39'N. 151°33"'W). Cook Inlet (Zv7;8). Prince William Sound (ZJ>/X
A UTLE). Kenai Peninsula ((F—F &)

WEl
4 a9
it

BRAICBI DRENS N FRERE
(2006 1 A31H)

CDEBEDSRIE T T AHDKRED Trased LL (3L
BEEDFENBDTH DT

7 MU =Kl SR, §5udt e LIk Th)
Eholze SO —VIFZEE 3km (700 mb) T
LYY (s

F—H AT 4 VRINOWKEZTTT I AHK
HLHBEIAT (AVO) I3 fERREE % [red | & L (BRI
JK % RAHUTH L 2SO & . fERED
BV kB 132 L - Twb) . UAF-GI
D AVO 7V —F1ZKINEDNE DT e O R
BN ORERE L D 72012 Puff DF4T 2 BIE L 720
Puff D@t E L L TR 5km O L b
KAV 2 —IVEF NV (NAM 216) OFH)AY; %

16 'BIREEMIEHEZ®RV01.53 No.1/2 2007

fEHI L. 2006 4 1 H A @@k KISk LT
Puff # AT L7z COTFET— % ZRERIRET
S 5720, RO 24 B (UTC 1 H 28 H
2320) 1 L CTEF IV EFAT L72d L RD 24 IR
WZDOWTHETL, The 2 H 2 HE Thell 7=,
LTl 72 DN e o P RS A S
720 RBEEM IRHT & AR, Puff 12 X 2 Pl CId.
RINK G RN KILZHE L T2 57 I A A %24k
WZHEWT3 5 2 LAVRE N7z, Puff OFHNC L B
VORKNED NG V27 V) —=RITFA T v 7k
W2 EEENTHS (K 7). SOFHIE.
AVO OEBEBM. 7> H Ly Yo KIKTEH L
¥ % —(VAAC)., 7 AV H55)H (NWS) fiiZei
LEBPOT A A5G (NWS) KA TFHEH O
HAFNA L & DT [BRFIT X 2 KIKRIEEHRD
BELENT, RKIWEDOFF V22 M) — 34
K& ZEZ RO EME, KOHIZIEF—
FALRERKI L2 (K 7b). 3 HHWKIZZ v 7
Mo, T YAV y VHMIE o3 SABRIFIIC
M)V M) =HTEZ (K T70). EF
VPR TIERINKOBEE LA —F AT 4 ¥ KD
L TIRARER Y, ALEESITONTHIIML 72,

7y 7EMX TR T IAARFET TNV 7 R
¥ (UAF) OFMFEIZ & o THLE TOREIKASESE S



N7z 8 BER =7V VA » 782 % DRUMISI-[10]
EAR—<IRE L. BH L7z, B ESHLE
Z A, Wi OMERICKINIKDAFET 5 2 LAVR
Ehize Coz7aV VEHIXEMOZ 7 1V
(FTbBIEKIIED S D) ITHRTE Ay
LADIRDPFEV, FEBMIZL > Tr v 7 BfHE
DORINEGAZWE LTz HRVE— LYYV
2 & B KINEOBIN & BP0 & | D25

HREHT %M, FEHOKINKEDAAET
% & Tu=Ts ORPEREAEDAMIC R 55, B
RARFBRFN R EZ TLREAG B I O —
MACIEfEIC R A 00002), K81k, 1 H 28 H” 5
31 HIZAITAH=FZA7 1 Y RILE 7 v 7 EHIX
THRH SN KINKD 1 HZ & OFEMmI{ETH
bo RKINEOYYOB X 1F 11 28 HIZIZFE W
LR W72 572205 %29 HOBE HIIZ XD

S
S o

500 mb OEEE 500 mb OEE

5100

BALECHEIOMHI20 /v b) DEEDZRY, SEFEHROX—MNLE, 20064 (a) 1 A28H. (b) 1 B29H.

(c) 1B30H

T T T ] 220
@0 1 2 33 45 Bkm

200

e LR | 220

mgussine
2008 02 01 0200

T R ] 220
00 1 2 33 48 8km

Puff £ IUIC &2 KILREFH

ZENLRE ESERIICE T UTcZ=hN LA Th. (@) UTC 1 B 29 H 0200 (AKST 1 A28 H 1700). (b)UTC 1 8
30 H 0200 (AKST 1 H29H 1700). (c)UTC 28 1 HO200(AKST 1 A 31 H 1700), &tw bDSBEMNLK

=E. GnEERCeEn T Uiz LIS

NICT 17

SENUINE

S - WS

| B

NH—OWUNS 2 HO IR0 S B

BB R OERI OIRHE X NTR BN OOONSEX U ANINSE—N



g - LEATEAEEER

MEEZ), 130 HIQIIHUORNE L4
T, O 1 H 31 HIQRAER G > Tw b,
C OB T — 7 1E 2 DRI BV TRINEIZE A
DOEBIF—FTAF 4 Y RINEDEWEL V)
Puff O Fill% ZFF LTV KINEDKILD S
NTIED S & KEAHOKINKEE XK X -
TETL. BRIV E— YV TrF—%
OB Z Tl 572, fEAPELZBHTE0
X7 v 7BFETRES T

1 H 30 H® Puff EF VPRI KRINERT 5 2
B EZ2RRIANH T EERLTEY ., £ 24 K¢
# (UTC 1 A 31 H 1900, AKST 1000 % T) 21
TTNY I RELEDE, FlEmEIICEE)
L CAeMiiEic3kir % (UTC 2 H 1 H 0400, AKST
1 A 31 H1900), Puff 12X % RINEDOTFHZIK 9
IZRF o UAF ® AVO Z V=732 OFifll % 3%
\Z UAF © 5 4 FIZeR 1M L. Srard i
20064E 1 H3IHE2H 1 HICBIZIT) X E
i L7z

3 TIANEZICHETBRNUENEHE

131 H25 2 H 2 HIZAFT 500 mb D%
FEERLCH U S M ARAUE (K 10) 2% % 4D,
2 0 1 HIZEALP THEH 72 5 72 R & WRAUE IS
HEINTRIEDHDLNHE R o7z, THIZ

MODIS (FRéMBEERIERS FAEHE) RO
AVHRR (XEEVS 5 BEEERSTET) [C &> T
BN 1 BHORLROSRESR
20064 (a) 1H28H. (b) 1H29H. (©) 18
30H. (d 1B31H

18 'BIEEMFHEZ®RV0l.53 No.1/2 2007

Lo THEOZIMAE R IR E AA, ) 20~25
J v (B#10~13m) TEBEH LA (X6), 7=
TNV 7 ARRERGBIIET (PAFA) 2 X 250
RREHhRIE. PIBEE® 700 mb& 500 mb DRREELC
B3 20RO E L RLTWS (1K 11),
CDORIT — v OFHRAS RN 7 — & S OB
MR OMFICH N, F—F AT 1~ 122
500 mb THM X727 1V Vidk 24~36 K
BlZEINT Y HBICET LI LIRS, TR
Puff EFVOFHE KT %,

1 MH®S 4 78k UTC 2 A 1 H 0300~0500
(AKST 1 A 31 H 1800~2000) ™ H % # OWE 47
WCERESN2e 727527 2O 50 km 12
HBFr 5 =N (WA MBERRDY) DF—F—
75 v bEEY; (PFRR) Tk, ZHEITA ¥
(MWL) 2% ST b 08, S ATEEN T
TEMFZERERE (NICT) & UAF-GI 27 9 24 7
V7 bO—RELTIDZWESTA FZETL
TWb, ZHET A 73 2 KDFEHEE — 2 2 %E
L. 10 F ¥ AV OZfEaE v TEE ATk
ORI N 5 = ¥ BELO KEHE 5 % B3
5 (RHDS 4 FHTRET ABEICOVWTIE
SCRRO4I05) 72 EHGE OB E SIS zv), b
ENEDUE F2EB L7202 T,
LI A TORETORETT T 7 4 VEH
12a %, 4555707 74 Vid Tkme

Augusting ANESERNEEsanERREE s AR 220
2006 02 01 04:00

752N EZONUROGIEICES B Puff

F#l : UTC 2006 £2 A 1 H 0400
(AKST 1 H31H 19:00), ZH:Al
RRE () ERERICES T UcZHhNIL
k5 (B)




5100

4900

4700

500 mb OFE & 500 mb OEE

BLEGHEIOME 20 /v b) DEEDZRY . SEIFERDX—NLE, 2006 F (@) 1831 H. (b) 28 1H.

(c)2B2H

70261 PﬁFJ\ Fairbanks
100

SLAT 6480

) SLON -14T.

SELV 1360

—/ SHOW 5.24

;« / s B

\ L

, SWET 5198

J KINX -070

CTOT 2060

VTOT 2500

TOTL 4560

# CAPE 0.00

\ X E/

78 Fa . ine on
o EGLV -3838
¢ EGTV -3939
PN A XL : awavii g LFCT -333%

- 7 LFCV -5339

500 Sy B NR ol L A AR S BRCH 0.00
R WANL N, TAN YLD AVE A %’/ BRCY 0.00

700 Rsstmo A PN AR LCLT 2488
s a A - 4 O S =/ LCLP 6859
soo T | . A -/ MLTH 2554
900 T . a7 MLMR 051
A T 0% Tk am

PWAT 258

-40 -30 -20 -10 0 10 20 30 40

00Z 01 Feb 2006 a) University of Wyoming

70261 P.ﬁFA Fairbanks
100

SLAT 6480
"/ J SLOM -147
SELV 1380
SHOW 21.43
LIFT 2743
LFTV 2744
200 ﬁ SWET &1.07
KINX -268
; CTOT 5.0
VTOT 1200
b TOTL 2110
b, CAPE 000
300 CAPY 000
CINS 000
400 \ X 5/ CINV 000
P \cs' )\ )’- VAT AVE SV tatv “ates
500 FAY. ;{ XLk A T P LFCT -3535
v é‘ = ALLNAT VFEWR LT 7 LFCV -9333
500 A" = .4 L A A 1 BRCH 000
SSOAIT REDHFI IS § =y o,

700 . AL I
800 CEL AL AT of  gn o
200 Y ———" T :—? MLMR 025
¥ v &b% e T THCK 4834
X PWAT 1.45

-40 -30 -20 -0 O 10 20 30 40

00Z 03 Feb 2006 b University of Wyoming

(a) 7z 7\ ZADTEDIREMIE. UTC (00Z) 2006 £ 2 A 1 H0O000O, 700 mb &
500 mb [CEBULWEERD S DHICER, (b) 00Z 2B 3 HD T T 7I\VI ADKEDIREEHER,

00Z 2 A 1 HDI\F—ICEHTVS,

(BT - DA F =P KE http://weather.uwyo.edu/upperair/sounding.html)

8km DDA [TJIZBUEAL L. 55 2 IS
Tuy FL72dDTHbS, 6.2km FTIEIERLLIT
TRYNPHO I —HEIS L o TREHME S D% <
%5 TWh, 1.2km (GAIA S 0.8 km) X D KR EE
DT TR, V—FREHLZEEEFOL —
N=F v ZIZXDIELWEFEoNE v, =T
TV NVDRWGEED KRR OV TS E LA
) —#ELETdTey b5, 5km LFTIEE
FORE M WEEND L L) -GS
10 UL E) 2@l s, 5km BLETIZA LK
MmO s LA ) —EEE 50 2 £%) 238 S
NTWbo MInd 2T 7 1 VIR Z =S
DE¥ELTTay LD 12b TH 5,
5km ¥ TREWEIGHHES RSN L DITH L.

Zh &Y B2 TGN IR i3 2K
AT 7 7 A VERBEOMKELTTay L
7DD 12¢ Th b, KAERIE 44km T THIN
ENTW5, K12 Tid 97 55 OB R 41
blzo TG LIfGETERLTWS, 7T AAM
T TN 7 AZE 3B DRUM =7 u Vv
A VX7 ZHFRBEENTEY . 2006 40 UTC 2
H 1 H 0400 (AKST 1 H 31 H 19:00) %5 UTC
2 H 2 H 0400(AKST 2 H 1 H 19 : 00) iZHF T
IT7RINVENELZ, 7 a Y VBRIEICE -
TS N2 KIWKDOER AT ADHIZ, 2
H1H»5 2 HOWBEKIZbZ- Tirbh/:
R =3 TOWER K EFPRTD 72,

Lt oI 4 ¥ 2dixs &, HE 51X

NICT 19

SENUINE

S - WS

| B

NH—OWUNS 2 HO IR0 S B

B EHOERISIHE X NI S r TR OO0 IEX ! AHINSE—Y

ol



L) S - ERXSERAEIIESR

- February 1, 2006 - February 1, 2006 8 February 1, 2006
- ' | NICT-MWL [ [ NICT-MWL 5 [ INICT MWL
E Channel 4 3 0307-0445 UT  § Channel 2/Channel 3
= 6 F 0307-0445UTH = g b~ " "™ 1 =6 1.0307-0445 UT
st : i E i :.'.'-“ i £5 015 g/kg © 35 km 3
S 4t L | =%
2 5L 1 5
é 3E .E i d‘\s E -E $ E 3
TalEmr S : ot <
1 £ Signal Jma — 4t i\ 1 1
0 I | 1 1 1 Il 1 i 0 i 1 1
10° 10’ 10° 10° 0 02 04 06 08 1 0 0256 05 075 1
Relative Signal Depolarization Ratio Water Vapor (g/kg)
a) b) c)
SRl () SAYDEMRSES ZF v ¥ A TOEEOMMELTTIOY bUTHRR ROERR) . Bk

7km~8km CTDEZ[1]1ELTHBIELTH D, BIFEIND LA U—HEESZLROIDICT
Ov kU (BOW#R) . (b) RAEEEZSEDREMELTTOY UHIR ROXR) . FT1R
FHEEBRADESTOT 7 A )L%Z 0.25 km OBEFHYTAL—I VI Ule, () KDSIYU/ES
EBRDSIYVESOL (BDOERR). ESIE 3.5km D 1.5 g/kg (FDHEHR) (CxF L THRBIEL T

W,

31 January 2008

S4 Y DIESERERVEBOBEHRTT

Oy hLIcEsIFvy7(UTC 28 1H
0307~0445. AKST 1A 31H
1806~1945)
NS—RT—)LOFHHEIFE (F/IVE) h SER (FRX
8, FORIFHE (§E 04km)h'oS 74kmET
DIESZERT . BVSAIRGESIFE L =@EAT
BDEICHINT B EOFHKEDFRFNLL DN D, T
DOHRIF34km D5 74 km XTDESZERT. &
EBLD ECHDNUET7OVIVHBEIIDELDIC
NS—AT—)VEZEZ TH b

20 ERBENEEETRV053 No.1/2 2007

I 44km &) ERTRERECTHREN 2T
HHOITH L. 44km &0 FCTEBIEYIRIZH
725 THAME S AR A IS T H I TS5 TV B D
kb (M 13)e FEHLIZZDF—F2RDLD
WL TW5 44 km LTI Frho k1
B (HEFEELR. EHEEER, ). 44~
5.0 km ICIXBEDOREH D 5 (B HHELROE V)G,
TREIHIE R, W) . & 51T 5.0~6.0 km (ZIEZK
WK A3d B (B 5 WEL/S IRICIRIE EE/N, H28) o
RINKASZN X DR EEEIZ D AEAET 5 2 &1
HEWRWA, BIZFENTHI LS ZoTwn5,
RINKABEZEOBAEK 2 RAEL TS HEED H
bo COMKFIZBIFES VAV Y FIC &l
FEIX 25km T-25°C 572Dk L. 4.1km
T-41°C . 7.6 km T-50°C Th o720 ZhiT 4~
5km DR TEEIPHEINTVWD I & & EAT
b LBbNd, WKEOWELBEIIT 205G
WCRIBEDBEKE A7 = TNV 72 ATD 54 58l
HTHHEIRTVBE607, FEOHE (UTC 2
H 1 H 0400) (2B % Puff O FZ K 14 1R
EFNVEF X Z=ADEZ6km T TRINKAISE
ATHETFHMLTVD, FATRIY Y TT5—D
HWERERIZEFTVOTFHE —FKT 5,

I 4 T 2 HIH (UTC 2 A 2 H 2200) 12
EH 2 SALICID > TT T A B ZHEW$ 5 50
F—UHfERL. LabZEhssillL Tni,
T TNy 7 A (MAEIZN 4 22 ) TIRALER RS
A (AFARS) DZEfET 4 4 (CPL) 2% &



NTWBN6I8l, 72Ty 7 ADERNKETA ¥
FHERORBE -2 28 L. 2 F ¥ 2 V2
BRI B W CEAT R OIS REO B 7 & B 3
%, UTC 2 H 2 H 2110~2230(AKST 1210~1330)
DM, 72Ty 7 ADERET 4 57 IR
TCTHEMEN O LT 4 ¥ OREHME T2
15 2R F o 1.8~3.8 km DFEEFHIRTII K X %2k

Sugussine EEEEEEERTSETERRIES S AR 218
2006 02 01 04.00 00 1 23345 6m

NILROEIE(CET B Puff OFH :
UTC 2006 %2 A 1 H 0400 (AKST
1 A 31 H 1900)
ZRNMLIGEE () EBERIICEDT Uizl
et (1)

February 2, 2006

T

. AFARSCPL ]
U210- 2230 UT

Altitude (km)
OmMNWHhOao~®

10° 10" 10° 10°
Relative Signal

S4 Y DENREHESE T T 7NV IR
TOEEDREHELTTIOY MUKCHIR
(ROFE) . mE 7 km~8km TOIE
ZM]ELTHBIELTH D, BiFEN
L1 U—HEESEERODICTO
v b LT (BOMR)

AABHI SN TVEY, ComEL) EETiR
TRV NVEERTF— 3% ERETA 57D
I7 1Y IVIEIC & o TR S 7R BRE B .
W HIZZEETA ¥ EZHOTHELLZF vy 7=
Loz 7V VETOMIZE Y, DM
(UTC 2 H 2 H 2200) 12313 % Puff @ Fill % X
16 12RF, FHITIZ2H 1 H2S 2 H 2 HIZH
JFTRINEDO NS V27 MY =0T 5 A A WNEERR
ERTHSEEMT A LARENT VS, EF
NMET7 = T7/8Y 7 2D E2% 4km T TRINKDHE
L, ThE ) ERTRRINKIE 7 278027 X
OFITEBLTWAEFHLTVE, 727N
7 ADEZ%E 4 km F TOEBEIZBWTRILKAHR
MEIhz (2R LoEETIImB I Rw) M
BOTITAL FOMERRIZTET VO TFME —FT
%o

4 &8

2006 4EIZ A —H AT 4 Y RINTHA L 72X
KINEILFE T IV OMGEZ AT O OB L 2o
770 SOKRINENIHET VT, KINERD 20T
WAT Lotk 2 M2 p IS5 5 HIWTEH &
NTwWb, F—HAF 4 YRINZX > THLK
MEE, HLLSB1TH 28 H2H 2 H 2 HIZH»F
TT I AW THEhD 2 k054 7L 207

NERRERSEENAENNENNT T 4NN z21e
D1 233 45 Bm l

magustoe
2006 02 02 2200 ]

SRR CRILFRDGIEICRE T D Puff OF3H :

UTC 2006 £ 2 A 2 H 2200 (AKST
2HA2H 1300)

ZHRNLGERE () EBERIICENT LicZdiil
xRt ()

NICT 2

SENUINE

FEHOOONIEX U ANINE—N=

ri

NH—OUNS ) MO0 S ZEE X

(T EU O ERS OHIE ST

DHII% St

it - IS

3
=)

| B



g - LEATEAEISER

OYNVY YT —D R ERBE L, KINEIZN
UMY E— e v Y U VHRICE > THHR
MmEN7zo UAF-GID AVO VE—FEV ¥ V7
ZIV—F1Z, Puff EFNIZXBZDOKILED 5
T M) —=FPMEEK LIz, TNODOTFRAHY
E—bE VI TMERTY 7Y v 7RI
Yo THRIES N2 & 2E SR LT,
BRI R L Z USSP EZ £ 1 1CF
LDbh, FXIAET TNV I ADT A FHl
ERERIZ, Puff EFNVICK B 1 H 29 HOP#%E
S TPE SN2 L 2R L THE L, Puff €7
WIZEBELTPHNEEZ T LD LEUTOLHIC
%5
D RMZEEFWDITKILZEBIL 7 v 7 EBHIX
W E 572

(2) 20, KINZEIZT 5 A A % LR Lz,
KUK DB S 3 L2 SHEE 6km $TT
b

GKINED T V27 M) —I3EEE(> 4km)
DRINKAML R E (< 4 km) DKILK & 55H
NCEE, 75 AHPNEES E2RELZ,

FRBIRRIAOLBY) TH 5,

(1) KINEAS L2223 5 L Puff 25 PRI L7z
WHT, 7YY 7o —i3EmIC

KT 7 2V oRE @ Ao Al
BKR) BRFOTLT O NI T B2 L &R
L7z

@UVE—bEVYYUTEROTF—51E, F—
HAT 4 RINOREATRINEDFEL T
Wb ZEwRL,

(3) 74 FOPEMFIL, FTEL L7z
ZZ2oNBKIMEZTa Y VR T I A% L
BIHFHET D LER LIz, T4 DR
. BENERHL L ETI 2, KINED
B (IS HLTVTO)VE—FEV IV
FHIROT = TIIBATE LWEEICD
IT7RYNVERATHLIENTEZ, T4
F O ERE NI & BRI KIKIZ
B3 aMAD NS Y2y b =55 Puff DF
WeE—FLTnwbZEaERLT

T IGANERICH DT =N AT 4 Y RIUPST

FSAHNNREBRZTT I AAHRIBDT =78

7 AE B KINKEDOBBREH (8 400 < 1 v,

650 km) % Puff EF VA EMICTFHRL 2 L 2%

HOIMERT A LATE, LRET VL, b

DFETIIRAAGED? D LR dMkRE LTHE

KEEBHTH 2 KINKEOB X Z2TFHT L L

MWTE S, Puff 12X 5 FllOBGEL. FETFHlO

PSANLEZBLCBIFDF—HAT « VNLUREOEFAEFERE Puff ESILICKDTFH

(2006 1 A28H~2H2H)

Measurement Timing Measured Signal Puff Timing Prediction
Sampler at Homer 30 January Ash at surface with | 0200 30 January Movement of ash
high iron to cloud over Homer
calcium ratio.
Satellite 29 January — 1 IR signature of ash | 0200 29 January Movement of ash in
February cloud over —-0200 1 Mt Augustine
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