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g8 AL BEEIERESRA THEEE ot
KT AEEERERT - REREB
ik 11I(Szakacs, 1994) -

RHLK BRI ER K (LVEBIMIR SR - ERFL
F I tari@gl AR KL He [FA7ZLLAE
SrARFIE  BMaAAEAUT AR RERE
(Song et al,, 2000) » FEFEER - S B SR 2R 2003
FAEXRBE KB 8 M =M - s
ALK BEEE Y ENHER A - SR
CEESEBRTNATEALE T ESETE
{BHA AR E T e B B 2 1 R 2
BT - SUIES S A i 7 B FETE VR AR Tk DL 2
& (Konstantinou et al., 2007) »

T FE AL G E K LER SR LS - ATFA S8
LR WA TR » el B R Bl R R
Aif% + ERIRIDR RS, LR EHETEE
BB SRS - #i(high heat flow) R EEHIE
B ~ BuivE#Eh(active hydrothermal mound)&§
B IOFRAMER (HEHEGETT - FERBILUE X

IWEFESEECM BB ETRERES
(thermoluminescence, TLYHIE - 485 | B %
KILTEBIA Y 7000 £4£(Chen et al., 2001) » i 1
EEDIA G R K SRS s kL -

ey DAlEHEE - EAE K UENTVZ)ES
FRRFERESE - BB ERER EHE
TEY - HHRT AE S ER R
AL ek LEH T n R R B A e 3
EHIFR(E » 2005) -

= BEREZR

B R B 9253 T RS P St S S iy
RE 88 FHUFHIRE - N - BB - i
4 B AR - R LB 12 ARG
HIRE R  WAE 3000 FRHEGERMEE - [
R K LR B IR AR - BEFATE A
B FE B AL E S THEHIE 2 (Chen & Lin,
2002) «

F 1 Yok~ PIEREE - IITRERISS 19792002 SFEFSHE R AR -
Table 1. Tan-Sui, CKS airport, Hsin-chu weather stations in the period of 1979-2002 wind direction and

frequency,
EK ¥ B3R Ay
A& BEY BE m/s HEER% ik m/s HE% Bi% m/s
N 4.83 2.3 7.91 8.4 6.31 1.3
NNE 7.31 2.25 7.54 8 8.93 _3.37
NE 14,14 2.02 19.21 0.78 23.04 2.26:
ENE 7.16 2.63 13.73 10.5 7.39 2.58
E 4.38 2.3 7.38 7.83 6.1 1.91
ESE 5.92 2.75 4.05 43 3.73 1.96
SE 9.06 1.94 1.98 2.1 3.21 1.82
SSE 8.11 1.97 3.58 3.8 2.26 1.3
S 5.16 2 6.16 6.54 2.68 1.4
SSW 3.15 2 2.54 2.7 . 295 1.6
SW. 3.73 2.3 6.81 7.23 7.08 2.14
WSW 5.08 3 7.85 8.33 7.52 2.62
W 5.83 1.73 7.33 7.78 5.91 1.88
WNW 8.14 1.82 2.2 13 3.66 1.3
NW 3.82 1.8 2.73 2.9 4,79 I.1
NNW 4.24 2.2 2.83 3 4.4 1.2
FHRE 2.19 6.63 1.86
RIGE R :
B AR 334 48.4 45.7
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% > FERREE S R REE R R —E, - 1R
PR~ PIERE - TR 1979-2001
F JEE e AR AR T AR AR (IR 1) 0 3 R
s E PR~ TRAC B 42.5% 19
ISRt > 2004) - BURFAUETEIL DA &
EWAT - ZHPRESEETEANERRR
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REdtiti - sl Ol K IEREER
FEEE BRI » TRELKI KBS EEARE
B ER X IR E AR AR - B ER
R RN 3000 A RS ERERILER

T~ RA N R ERS IR

(— ==
PUFF model ZmMAIATINIASZREIES

#(University of Alaska Fairbanks)1989 FEFHHT -

Fi(Prof. H. Tanaka)FF & - FEHEIA KIS
- (I - BETESR A SRR - TR R
HEKIIRIEARRZEGE - #80 - TISSIER -
B ERL A% A 2 netCDF #8232 H
S BRI E R AR I W RIA K KL R
oy ~ BRI LR B B A -

" PUFF model L C 1 CHEFEE|ETE
Linux #0 Unix 25888 - W] LATE Solaris. Bi
MacOSX FFEH » hiRAhEEIH T EiT

(B R (time step)YE RS2 FIE - —RE AR

oA B B B R
IR BE FEAETE 2 S B (2 + 2006) IR
HaB1 E ¥ (Lagrange form) 418 :

{ Xt =X g, AL

Y =Y v AL

A w,vie 5 E HEE L ERE AT
XY MR 0 Fon-1 SRR R ER -
At BHSFREIBMEET & ESEEng
(time step) -

ifi Lagrange form 7£ PUFF model [ TEE
BERER AL - BEHERE NP E L
g » Wik FE S (governing equation)
DX ET B (Searcy, 1998) :

Ri(t + At) = Ri(t) + W (DAt + Z () At + Si(t) At
HHRi SEENE W REMEE 258

EBIUEE - Si RERIEEE -
IREIE & T3 /5=R(Tanaka et al., 2002)

5(0)=S, i=1~M, fort=0
L (t+ At) =1, (t) + VAt + DAt + GAt,
i=1~M, fort>0

Heh V=(uy,w) > LR V RS
D= (dh,dh,dv) » Z=HERUIBEURE . G BE
R B TIRR -
(B ATHREE

B4 ER T ] PUFF model » Hf5E2K 1L
IR{HREH R a0 E A8 Tanaka F AL
PUFF model #8 HAJCHEE "B, (Usuyk
L+ 54 2000 4E 3 B 31 BIEHZEMH(Tanaka et al,,

2002) » DA ASEET AL ST i & S E K LR

FRRDL(Papp et al,, 2002) » 9 RAFRR
FIFEHE Pinatubo Kz B K Usu K[| M5
HRE - KL B B e 2 R UIAER
FHEE 1991 5 6 F 15 HFEE Pinatubo 5
e EEFEFE R SR 3RdiE (YUNYA)
HREARE  HEDBEFS LEEEE UK
AT > B BRI T SR AR L LK
B R M(Wiesner, 2005) 4] Pinatubo 2k
HLIRTIRESEIE S o SR Z R R ERE ST
EBMER AW » (HFEKILIRER RS A
{THFHRE e B RIB R » SR REEIRT s -
© AH¥ Pinatubo k[ LME RS EEEE 40km KL
IREEIRTE 4-5 /NEFEFLERGE 750km »
JL¥9E Usu KILHE 2000 4£ 3 B 31 HisRpE
B FREREMHE 0407Z BIIAE 09007 5
Ho FEEAD 5 N FIRFEEEEA 95%8 4
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7E 2 pm~2em - EFEEEETE 3000 A RAEA  #E
EERA LR T R 24T+ B ER Tk LK
N R S RS El (Tanaka et al., 2002) -

S - JEEEREE BT R R
18 » EBpAS B AR ~ FTRIHTHD ~ MIBFEREE
BEESEE TR 0 HARRWRERA NCEP
Reanalysis2 JE\ 55 + JREREESMHFEERE R -
I LAFERRE Pinatubo KL THHBIE =2
O, - DURHUE RS R -

JEAEE Pinatubo JCLLTE 1991 4 6 HUES
SRRRAHACE 3 AR (Wiesner et al,

2004) » {HIESE ARG EEF|H PUFF model {F
WEALEER TR T ST e R
HARRZCST RS 1991 48 6 B 15 H Pinatubo 2K [
BB EERB R BEERERK
i [ B v B 6% 7K 45 (co-ignimbrite) 2K 1| BR e §%
& SEF ARSI R R TR, - ¥
FUEETTER @ (E/ERIBfTR R - fEA iR
HBpEEREY EEERELEERAEE
T K IR R EE R — A (W E

- 2)(Wiesner et al,, 2004) -
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Fig 2.

b RS OMET RS A T HIRRE T
{EREF 2 BRRARR AR

1991 .6 F 15 H Pinatubo /X || 152 % 2 FHRE RS B ECMWF ERA-15 reanalysis
data » Z{EFFFEHEERE (mm(FEE Wiesner et al., 2004) -

June, 15, 1991 Pinatubo volcanic eruption at the time of the environment wind field, which is
ECMWF ERA-15 reanalysis data. Contour is ash fallout thickness (mm), (Adapied from Wiesner
et al., 2004 )

750km (Holasek et al., 1996) -
3. IS E BB H AR RIES 20

1. FEESEL A 40km (Holasek et al., 1996) -
2,05 4~5 /N K IUIREDIREEREE

m~3600 ¢ m (Wiesner et al., 2004} -
LU 28R M2 BuEf TR (an#g2) ¢

— 87—



7 2. TEREBBAIE R (PuffUAF User’s Manual, 2006) -
Table2. Simulation parameters table (Adapted from PuffUAF User’s Manual, 2006).

PlumeMax | PlumeHwidth
(m) (Km)

eruptHour

nAsh plumeShape

runHours | ashLogMean

.ashLongev diffuseH diffuseZ

sedimentation

dtMins

gridOutput repeat

30

F 2 Pl eruptHour FEMgFEFFHAIRFRY -
PlumeMax % A E 5 AL » PlumeHwidth 35k
LR ZAR B AR - nAsh Ze k[ LIREERT B - BHAA
AR TR RET K LLRABRNR R » MAEEHE
FEARE nAsh GLiE SRR BAT » 35 nAsh K4
AIRESEHEHR R T ReM LA 4T » BERE X
FEEER eI R (RS 7E 21600 i £E - plumeShape
FeXUERIERIR > p RIES poisson >
runHours 2R 5% EH B » ashLogMean 2
KNI T4 & - ashLogSdev 3 1 # 32
{ashLogMean=-4, ashLogSdev=1 3k | L&
5 10°~10meter » B 85F Wiesner B2 Tanaka 2=
ABE I KILIRITARRLRY) - diffuseH FRoAKZEH
FHEL RS (m™s) » diffuseZ FRIEM 7SR
B4 (m”/s) sedimentation Y[ {E R (I 2 #1812
BEET constant, stokes, Reynolds 3 ) » dtMins 7=
s EAES D gridOutput Fel g EE KT ST
fi) P I (P ) (L P L T B (meter) - repeat %51

BRI E EE AT B R A - Hag
SRR % FERE H PUFF model [ 52 {f(Peterson,
et al., 2006) -

HRER 2 PRI - BB E] 1991 £ 6 H
15 H Pinatubo K[ LWEEEE4 k| LTRSS AN
[ 3A) » B aRER R K LR IR BRI A R i
Z BRECK IR TR P B SRR N AR R
] ? Rk R R A~ B-DE
VOEL » ERAHIEEY C R AR AR K LRSI AR
BRE R LR RS » AR TR ER ST
BERER O (IE 3B) 0 A BAEEREE SRR
T+ PRI ReE A B A L b S B B
Beahnmie)s ; (B C Bk s - 8
AR EEF S R AR TSy -
KE S R PRSI AT > BIRFE KL
EHIRERZEE - KBS LR E AT
% HBRERRSmERAAE -

(A)

1B M WX X id U% P R E dE X 124 N

(B)

Mean Fallout Patticle Sizelmicro)

41000
35000
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25000
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15000
10060
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0
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(G 3. (AYEEE Pinatubo (ki 1991 4 6 )5 15 HIREEE » K LRITIRE 20 B S S B AR DR B
(BYS3 A& B AL K LR AR S A

Fig 3. (A) Simulation of Pinatubo volcano June 15, 1991 eruption. The colored area is volcanic ash
fallout regional. Dot symbol is selected point to analysis ash particle size. (B) Analysis of]
simulation of the point particle size distribution of volcanic ash fallout.
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3. A LS TREERRT -

Table 3. Simulation volcanc name, simulated eruption height, diameter of volcanic ash clouds and the

shape of eruption.

HERAEFHE |(HEERXLREEEL] HBEAEHR
10km 100km ' poisson
&1 & Xuei-Shan Tao
3km 2km _ exponential
10km 100km poisson
A Kl Datun
' 3km 2km exponential
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Fig 5. The summer period, simulation of Datun volcanic ash fallout (Fig 5A, 5C) and
Kuei-Shan-Tao volcanic ash fallout (Fig 5B and 5D).
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ng 6. The summer period, the average of simulation, Datun volcano (6A, 6C, 6E) and
Kuei-Shan-Tao (6B, 6D, 6F) eruption height 10km, volcanic ash transmission in the
atmosphere. Figure A and B for the ground to 2000m average transmission distribution, C and
D for the eruption of the average height of 2 to 6km of the transmission distribution, E and F
for the eruption of the average height of 6 to 10km transmission distribution.
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(8B, 8D, 8F) cruption height 10km, volcanic ash transmission in the atmosphere. Figure A
and B for the ground to 2000m average transmission distribution, C and D for the eruption of
the average height of 2 to 6km of the transmission distribution, E and F for the eruption of the
average height of 6 to 10km transmission distribution,
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Numerical Simulation of Volcanic Ash Dispersal and
Fallout from Datun Volcano and
Kuei-Shan-Tao by using PUFF Model
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ABSTRACT

Taiwan is located in the Pacific Ring of Fire. Many of the volcanoes in Talwan’s neighboring
areas such as the Philippine Arc and Ryukyu Arc are currently still active.  Although Tatun volcano and
Kuei-Shan-Tao have no historical record of eruption events, many scholars believe they should belong in
the category of active volcanoes. ' .

Numerical model could provide information about dispersion of the volcanic ash and settlement
distribution. These could be very important for issuance of disaster advisories and risk assessments.
From the perspective of disaster prevention, the monitoring and numerical simulation of volcanoes in

Taiwan and neighboring areas is necessary.

We use the PUFF model to simulate volcanic ash dispersion by different seasons and different
eruption heights and to predict the characteristics of ash fallout and the ash distribution aloft.

Key words: PUFF model, volcanic ash, Tatun volcano, Kuei-Shan-Tao.



