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Synopsis

In the present study, we have developed the ‘Database of Sakurajima Volcanic Ash Fall
Distributions’ (VASH), which is based on weather radar observations. VASH provides basic
information on eruption events, such as the eruption onset time, eruption cloud top height,
horizontal distributions of ash fall amounts and ash fall durations, and the temporal changes
of total ash fall amounts and total ash fall areas. VASH also provides specific information
that is derived from a variety of research radars. X-band polarimetric radar provides the
temporal change of the vertical structure of an eruption cloud on the range height indicator
display. Marine radar provides information on the development of an eruption column, at 2.5
second intervals. The relationship between ash fall amount and the radar reflectivity factor is
provided for each eruption event. VASH contributes studies not only on volcanic hazard
prevention but also on eruption cloud dynamics, and ash cloud micro physics.
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1. [XC&®HIZ X, RERFOKLKOZEEZEIE L, Z0ONH &g
111 OiEkLzEz, K AZEFHERIER ST THZENRDLEND (NEF, 2013).
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5. 2020 4F 5 A B S AL 72 MBI LG SRR 2
HICBWT, BIKOBHFAE L EEO LI L
T EHALLD LW ERPREREN (MBI
TERERE S, 2020). BHHFHAIZA L TR0
HLOD, FHIDEEFITKILB KD I &I
HLEBERLDOTHD., LrLRND, 1-& 2 EHENE
NEHMPHEN I TONIZE LTHWL DDORE 2
MESNH 5. — S EIFRREIC R T D2 &, ZU8H
FRG R EORBEZIIRT VW ETHD. —HED
BIREPEIZ RS 2 mid, BARAOICIE, 29 2 2 e
HE OB NP ND Z ETH D, T, HWAIE
L > TEIABEEZFTWE 558002 b b 5.
FOTDITHERDME SN D ETHS THHEAREN
VETHAH. T OFRFEORRIIT A L HE S0 13
T D00 LNARWS, KILUBK ECIfETH 5.
“HRHOMBERL, AENKTT D E TCOMICESCH
72 EORGHGI L0 IR AN EE T 5 AlREMED &
HZETHD.

IR, R — X PSRRI O E BR8N E
HTHDH I ERENADIFETRINTNAD. KR,
KRGV —FITERECHEIEO Y T XA DE=H )
TOHEMRY—NTHDHI N> TE. #H

(2003) IZ XAuiE, HEFRTHIO TEEH L— & CRLHI
ENT=DIXT A AT > KD Mt. Hekla T 1970 4D = &
ThbH. HARTIL 1973 FORRERL OWE K EKXRITO
FIE L —ZIZ L > THH SN TN D, 1980 4L 1982
@ Mt. St Helens D&k TIIKEOBHERRL —F D
BT — 2 PSRRI 72 E B REIK BEHEE IR & T
V% (Harris et al., 1981; Harris and Rose, 1983) .

BFZER L — & 28 KL AR AR S uix U o
72DI% 1990 FARKMN D Th H (%M, 2003; Schneider
and Hoblitt 2013; Marzano et al. 2012; Hort and Scharff

- ——

d

2016; Melnikov et al. 2016; Maki et al. 2016, 2019). #J#i
OZER L —Z I3 e — G ma kK OE EICEE L
v 77— e RO L — A Ml WO B -
TRSEFE R D Hiv7e (Hortand Seyfried, 1998 ; Hort et
al., 2003 ; Donnadieu2012). 2010 “E{{iZ72 % &, PPI A
Xy U HDOVERHIAF ¥ U H[BER Ky 77— L —
FIZ X DWEEBIR NS Z 72D (Schneider and
Hoblitt, 2013; Melnikov et al., 2016 ; Maki et al., 2019) .
(B B RE 22 i 2 72 L — &7 2 FI L7 BLHNE 2000 4E0
ZEEHELOE K THW SN, B KR %
LiRino T (B - HE, 2002). @KL —ZICk 2
M O BURIAE 21T 2010 ERIC AR > THREAICR D
(Marzano et al., 2012, Oishi et al., 2016; FEIEH>,
2018 ; fEf%, 2018) 7%, BEFAT, R L —F /3T A
—Z DHBIECHONTIIFRES TR, ERE,
EZEM A EEED Ka NV R L — &0 X 58I
Marzano et al. (2015)X° Maki et al., (2016)IC L > T X
TS, mIEOERTREHIEL LT, fifinr—&
ZFM U7z o g i e O BRI A 3 — DR
232 (EAIZ2Y, 2020 ; FEIEA, 2022). a7 E
STORE L —F % =R OFE 5113 Marzano
et al. (2013)X> Hort and Scharff (2016)I2& 5.

ARG S TIIBR 236 1 2 AL O BLR 2R L,
BONIFEREBNT D web VA MTOWTHENTS.

2. BMETORREL—4FBRE=4YLY

2.1 #HETEIGbLN=[FREA

B TIE, ZTHE THRA RO s e h 2
N HBIZIR - BRI KV EEDE=2 ) > 7
AT TE T (Photo 1 ZH). HlAIT, XN F

Photo 1. Different types of weather radar used for monitoring Sakurajima volcanic eruption clouds.
a-1. Mobile observation with X-band solid state marine radar on a small boat (Kagoshima Univ. and Koden Co.), 1921.

a-2. Same as al. except for onshore;

a-3. Same as al. except for stationary observations at Sakurajima.

b. Ku-band Doppler radar: KURAD (Kagoshima Univ. and Osaka Univ.), since 2022.
c. X-band multi-parameter radar (DPRI/Kyoto Univ.), since 2017.
d. Ku-band multi-parameter radar (MRI/JMA), 2017 - 2021; e. X-band multi-parameter radar (MRI/JMA), since 2017.

f. Ka-band Doppler radar (NIED), 2015;

g. X-band multi-parameter radar (MLIT), since 2012.
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MP L — 12 K 2 MBI CRUh R Bh S5,
K[RETRGMEFT, HEREE), KaXv KRRy 7F
— L —ZZ L AR OB (B KR 5T
AT, X80 R L — &I X 2RO/ (855
BLRAIERT), X N0 R L — 212 & 2 WL
B (BIRERY, JCERER, JfERY, FRS =
—Rlb—vary, GMRF), KuNv Ny 7 I—1
—ZIZ XD RRBI (R EREE, KK, 74
S = X HMEEOBIH OGRS R FBISAF5EHT), e
— UL DEARRR GG DOME T 1 7 7 A L OB
CRAEL KRB SAFFETT, AARKEHS), mEED A
FHFC L DA OB (KT, BEED A Z
12X DA (KgT, ELREE), T 4
AR A — B KB BEIORF OB LRI 6 ST
ZEFT, REITREGMGERT), M EOBIRHERI DY
TV oy (EREE, BRER, BRET) 2En
»H5.

D, BwE 10 FERICHE TRAE LS
KEGIOBRIRENAGDOT —F =2 L E B L. &
FaCl¥ VASH (Database of Sakurajima Volcanic Ash Fall
Distributions) &4 {1} Lz T — X RX— A ORE & A
B SN2 BRIEROBI AN T D, BN, BEKEE
WERDDIZOICFIHENDBES S L —F LiFEH
KBV —F, BllENZL—F T =2 L BIRIEMR%E
KD BIZDDIRHT S AT DOV THENT 5.

2.2 BERKEL—HFIZKBEH

ARFFED %G & LT 2 IWN S o kil & i Ap
ERBERRS LV —F OB L EEM BN 7%
Fig.L IZR"d . L —& OERAIMEATREIIZ 130Tk, B
B, NMKBES, MEMESSEEND. Tablel ii&
L— A OB E D ETONM, knELETOL
— X E—AOERIEE, E—AEETRT. RO
MR KO, BEOBRKGAOE=X2Y  7IZ#H LT
WHDITFAKD X N FMP L—FThDHH, KIEWE
KARDOMEKBIFAE L2540, fho CRv FLr—4%
TIOR3 AT % I N—F DTN H 5. FRIE,
M7k BELE, DEEERMTE SR &1, BRaEEED & 25 [E A
IR ED C AN FL—F2FHT0ERDS.

2.3 BARRASRL—FIZK DA

HAE BN K 250 I LTV AR TIE, W o
DRFCHFIEHEBI AR B ORFFER L — & %2 348 L C#l
WA 22> TW5D. Fig. 2 ICBE, BB oML
—ZOBREHZFTERT. B, RIZZEToOLr—40
PRIEGITR R STV DR TRV, MRS h
TWRWIFSEH L — 2Pl BB B Z b 7oA
BUEIIHE SN T AR L — & % Teble2 IZH#;

Fig. 1 Target volcanoes and operational weather
radars in the South Kyushu region. The locations
of the volcanoes and the weather radars are
shown by triangles and plus signs, respectively.
KSG: C-band Doppler radar at Kagoshima
airport, TRM: X-band polarimetric radar at
Tarumizu, KNM: C-band polarimetric radar at
Kunimiyama, and TNG: C-band polarimetric
radar at Tanegashima. Circles show the
quantitative observation area of each radar.

KUR
| SVO-XMP gu -1
: 5 NAE MRN-2
AR Al
2 4 ARI .F\RT
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‘i‘"‘a Tokyo
'_ Sakurajima

Fig. 2 Locations of the research weather radars
(MRN-1, MRN-2, MRN-3, MRN-4, SVO-XMP,
KuRAD) wused for monitoring Sakurajima
volcanic eruption clouds. The small white circles
with three letter abbreviations indicate the
locations of Parsivel .
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L.

BB B FIE 2017 RIS R A ¥ VA3 R HEZR Ku N
YRRy 79— —XEEAL. ZOL—XT
KuRAD 4 FHT 64, EEDE=4 1 7 HiiiDm
b EME AR DS FR A TS D T2 DI B A TR
Bz (Makietal, 2019). % 0%, KuRAD 3%
DOFIRE OB D 7= DI EIG R B FRIT~B xR SNES
ﬁ%%@@k%@@ﬁﬂ_ﬂ%émﬁ.mmﬁ VXEE

R REKEESH 1 BHHOR FICBE S, BEBORK
JROV TN A AEAREBRIZHN SN TH S (FEIED,
2022).

FUER B SRR, 2017 N SHE A S TR
FUND 5 DT kT X 28 B MP L—&(Z X 5813

ZBIMA L7Z (FIEIED, 2018). BB T, "EMEOEE
&G 2R D =0Ic 7 4 —RHLEBHIAERA S Tn
5. MIZITRENTHARVDR, KETRAEMIEIL X N
U RMP L—FEEFICEREL, S EOMEEE
=XV T BB IR TS HHIECIEH 508, 2014
FD4 A6 6 ADKI 3 » AR, BB FHHARF ST
MNKaNy KRRy 7T — L —F % BBl slcsE L,
& 7 % —RHI Bl % %) L7z (Maki et al., 2016) .

E%%k%ka%k%%“ﬁ%ﬁﬁ,%ttﬁﬁ&
LC, 2018 FFICAMIN L — X L aMEE =X U 7T
B4 2k Hﬂn%ﬁw%®ﬁﬁ REA LML (O
AKIEAH>, 2020 ; Koborietal., 2022). 2021 47> 6 (ki

Table 1 Distance, height, and width of the operational weather radar beam above the Minami-dake vent of

Sakurajima volcano.
Radar Distance Beam height Beam width Note
above vent above vent
TRM 11 km 1.2 km- 4.0 km 190 m X-band polarimetric radar, MLIT
KNM 45 km 1.1km-1.7km 790 m C-band polarimetric radar, NKIT
SKD 180 km 3.8km-5.4km 3,140 m C-band polarimetric radar, MLIT
TNG 109 km 4.4 km - 14.0 kim 1.900 m C-band Doppler radar. IMA
FKO 208 km 79km-13.7km 3.630 m C-band polarimetric radar, JMA
1.3,15.16,18.2.0,2.2,25,29,34,
KGS 25 km 4.0,29,34,40.48,58,7.0.8.5, 260 m C-band Doppler radar, IMA

10.5, 13.0 km

Table 2 Research radars used for observations of Sakurajima volcanic eruption clouds.

Distance to

Beam width above

Radar Band, Type Obs. period Scan mode Location Vent, AZ vent Note
Kagoshima Univ, Osaka Univ.
KuRAD Ku, Dop 2022.10 - present Spiral N31.568017, E130.55735", 1+hm 9.8 km, 82.4° 3513m Maki et al. (2019)
Wishi et al. (2022)
. . . 215 . .
MRN-1 X, Dop 2021.5 - present RHI N31.58991°, E130.60131, 25+hm 5.6 km, 101.6 (11”0131) Kagoshima Univ., KODEN
2018.3 - 2018.5 ) .
. . . 53 (ki Tniv.
MRN-2 X 2019.6 - 2019.12 RHI N31.58360°, E130.70150", 65+h m 4.0 km. 263.6 1336 m Hokkaoido Uniy
. (84 m) Maki et al. (2020)
2021.5 - present
MRN-3 X.Dop  2022.6 - 2022.12 RHI N31.55624°, E130.66763", 30 m 2.7 km. 343.2° 1(2;7111‘)1 Kagoshima Univ., KODEN
MRN-4 X, Iregular PPI N31.56801, E130.55735", 1+hm 9.8 km, 82.4° (‘27&;:‘) Kagoshima Univ
P , . - . DPRI/Kyoto Univ.
SVO-XMP p 2017 sent s 315 3 207, 25+ 5.6 k 293 Yo
SVO-XMP X, Pol presen SRHI N31.58960°, E130.60120", 25+hm 5.6 km, 101.6 203 m Nakamichi et al. (2018)
KNK-XMP  X.Pol 2017 - present SPPI N31.44564°, E130.50717, 135 m 20.7 km, 44.2 1084 m DPRIKyoto Univ.
Nakamichi et al. (2018)
MRG- : . . , )
ey X.Pol 2017 - present SRHI N31.66735", E130.60225", 452 m 111 km, 150.9 581 m MRIIMA
TAK-XMP X, Pol 20142 - 20208 SPPI N31.60411°, E130.50903", 128 m 14.5 km, 100.8° 759 m Kobe Univ.
Oishu et al. (2016)
KRK- ; . . MRIIMA
202 ) 11 5834 N . N
. Ku Pol 2016 — 2021 Spiral N31.58347, E130.70172, 70 m 4.0 km, 263.9 209 m Satoh (2018)
: . . . NIED
KRK-Ka  Ka Dop 20144 - 20146 SRHI SPPI  N31.58347, E130.70172", 69 m 4.0 km. 2639 2lm

Maki et al. (2016)
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RO —F Th 5 E IR AL — &
Mz Lz (B0, 2022).

e paYtyct )

2.4 REXTARAFAA—F(2K 58

REV—HICEBBIROE=F ) L 7ITMAT, K
FAT A AR RA—XIZLDBIRE=H ) T EH
KPP FEMEITIC LV B Z b Tnsg. HIAT
WAHT 4 A K| A —4 32011 F2 OTT #EA3BA% L7
Parsivel> T& % . Parsivel i3 PARticleSlze and VELocity
DIET, TOT v MZ A 71E 2000 FIZBEARLT- OB
A IZ B % & u7= (Loffler-Mang and Joss, 2000).

Parsivel? D418l % Fig.3 (2779, Parsivel2 IC KX BT
B OREFRHEIZRODOEBEY ThD. FIEE & =D
M2 180 mmx30 mmx1 mm D AR D L —F—F
WENERL S NS, FHAEZ R8T 5 & &2
AT DEEMET & OMKERRIND, & TR OB
EWTIRENFE SN D, B TILE 21 5O Parsivel?
DENICEEE S (Fig 2 28), | SFORRSA &
B FREOT —ZRNEMEINTND., T—FDOFELW
FRAT TR - 0 (2022) 126D

2.5 [REL—FBIRT—2EWIATL
Fig. 4 |2 [RBV—FEIKT — ZfRHT> A7 A (B
B, fRATS AT L) DAL E BUG SN ieT — & OfifhT
D HREROINBEIE £ ToRNERT. AT AT
Al WL oo T ay I hbiEkENS. BB

radiator

ash particle

receiver

Fig. 3 Left: Outlook of Parsivel’. Right:

Schematic  picture of ash particle
measurement.
FKEFMTEMEZ SN TS 7 v 71X [KURAD],

[Marineradar] , [ANT3D] ®»3->TH2. ThFh
DTy 7 ENT LD LAPNCEN STV D B
720N, 2022 4F 4 A LARRIT [KURAD] & [ANT3D] i3
Em%k%TmE%%/Az®1vf;%w%nfw
%. [ Marine radar] (3AEENA 228 0O 72 DI PTIEIR
EINZW. ZoMoT ey s L LT, [BHEL—4]
(B 212, ELs2mE XMP L — 2Rk /70 C v
FL—%4), [DPRI v—#] (DPRI ®#F7EH /N X
NURMP L—#) b5, F£iz, BIRIEHROBUS &
RROERERIFT7ay 7 LT [H—2], [H
Ax—=>], [=rFa—¥] TavrsB3dbs. Zh
DIIHT LY TS AT &) ICERICEER SN T
WA RBETR, KT ey 7 I3EM T HER T
LI oTND. F2, RBEOENT v v 7 DHI

Kagoshima, Kagoshima, Hokkaido, . . .
OSng Univs. Koghl Univs., KODEN, FRS MUT, JMA DPR'/K‘/O‘O Univ. KOQOShImG UnIV., JWA
[Ku-RAD] [Marine radar] [Operational radar] [DPRI radar] [Users)
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Fig. 4 Weather radar data analysis system of volcanic ash clouds.
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B, Biic/z7my 7 OBMRARETHS. 20T &h
5, MEre AT L) IZHBHEDH HNN—F v Lixy
AT LEFZD.

MRNT S AT ) OV 7 MU T OHZIE, =IRoG
L— &5 — & fighr —/ (Analytical Tools for Three-
dimensional Weather Radar Data of Eruption Clouds:
ANT3D) &4 fHFHhiz MATLAB R—2p~7 1 s
Z L THD. ANTID 1FRITE D BRIR AT — 2~

Wl DM A ER T L CEEREE A R
7. LATIZ, ANT3D 20645 6412 BRI IE o6 2 5 1
T5.

3. [ZRIRIEERD web B

3.1 BIRDMIEROLEFY A b

ANT3D CTHT SNT-BRIERIT L v Z A —o3 k
DABAY A N Database of Sakurajima Volcanic Ash-fall
Distributions: VASH TABI &% (https://vash.jp/) .
VASH @ b v 7 ~_—% Fig. 51279, VASH (3K
OFT 7T — MEEIMELNTEY, MRBEKEL X
TWHRNRERFFUTHD. by T X—=TDTHEIC
4 SOMFERRZ 3y, WAOFEH, WEHEEZ
EOMITHEA, KA, ZRREDFXF—T— REIEE
THIETHEYT LA T N TED.
7o, WHERMEKREH & U CRBR R AW E L b 72
OHLIEMEKEME TR U HBESATWS., 15
KAG OB & E RIS ID 2 N TIR 272 9 .
WEICHESNET T L— Faflio T—FE8k - &
B52eb, Hx0BKEFICONWTT=a2T AT
Bk - BHT D LB HEEICR> TV D,

Remarkable

- Key\w ord Y ear Heloht
--Illlllﬂﬂllmmn-

Fig. 5 VASH Home page (https:/vash.jp/)

3.2 E—MEEDRIKIFR

VASH #EUTED L D RIFRNE LN D0 %R
Gfétmh,mw&ﬂlﬂsarmﬁmﬁ~%$
L7- B K B Blc 6 7=, ST RSB o kil
PO L AE, ZOMKIEIE KN TRAE LI
FEANEL K CREIARE D e = L 1k A 22 5 5,700 m T

STz,

VASH @ b v 7 R_R—=UTHEREADEA AN LR
Bt B & Fig. 6 IR LT X D78, YimE kO EAREHR
(F—HEBOFEHR) NEREIND. ZOHKFERIT
19-0245 L5 ERUPTION ID B2 b CEB X
5. ZoID % VASH THEE LI T bt 0T,
BAO 2 HiOFIEIITEEDO T _HiTh D, A 7L
e 4 HiOBUEIZE DOFOMEK O LEST. BIRE
MERSEENABELTHAEKY A MOBELES L —
BT, MAOREREHRE LT, EAFEA B &R,
RETHREOEEEE, H LA EK L —2 0 bR
O O HRRRIR B LB IK I RE R & 5. BRI A0 23
N2 L 912, BELREEOEAK X N K MP
L — B0 53R D T2 B IR B AT (X & B PR IRE [ 40 A1 (X
BERINTND.

Fig. 6 12i%, FEM7Z2E®R (BMEOR®R) OF
DEREIND. FlzIE, BEOEE, E+ZHE XMP
L — X T— 5 O ZRITTMNTRE RS, Ko Zerki o
L— 7 — 2 OfEFTRER, ML —Z Lo Blls
R DR EORE T, T4 A Ra A—2BH»r6HE5
NIZBRBL - DIERETH D, IO OERITSLT L
HAETOEKIZOWTHEINTWDIRTIEZRVNR,
BN AIRE 72 i RITIZ Y > 7 DX D ALEE M DR K
BHREZ o —RT52ENTED. BIRM 6%
PLFIZRT.

Top-1 Accumulated ash fall distribution.

e

BASIC INFORMATION i a5,

ne

Eruption onset date Nov. 08, 2019 ne I
Z 3

Eruption onset time 17:24 LST E @
Borm
o Q.&&L
s ]
s
a0

e e

Eruption column top 5,700 m
3.19%10° kg

Total ashfall area 71.5 km?

Total ashfall amount

A N N N

SPECIFIC INFORMATION
1. Photo
2. TRM-XMP radar (MLIT)
3. SAR-KURAD radar (Kagoshima & Osaka Univ.)
4. SVO-XMP radar (DPRI/Kyoto Univ.)
5. Marine radar (Kagoshima & Hokkaido Univ., Koden)
6. Disdrometer (DPRI/Kyoto Univ.)
7. Note

=
Top-2 Ash fall dumnon time.

kLl 2= »

.

12060 13085 1w 1075 %

Fig. 6 Example of a search result page. Basic
information and available specific information are
presented on the page.

3.3 FE_HEEOBIKIER

B OREIKIE RO L  (TBHER—ATHD. I
AU VASH ORERRFHED—DTH Y, BRIKDIEHIZE
{bZEEIICHEFETE D L 5T oTWD. FHEIC
X URL @AM ENTWAD T, —FT0ER
LbAUr—RLTHET LI ENAETHD. LT,
B OBRIKIEROBIE BN T 5.
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1) Photo
MEL K B2 DREIE DI DR T % & A LT 7 AE)l T
WIrd 5. e LT Fig7 \ZR LI-EIEO B E T AE
RFEORIFHEZR ) DRREEINT O T, BIET TR
MHF T — RTX 5.
https://vash.jp/images/skr19-0245 photo-01.mp4
https://vash.jp/images/skr19-0245 photo-02.mp4
B ISR & TAKFEO I biRkE SN 1 5
DAV ER TH D (FEF - &4f, 2008). WX EE
DKAMPDHE FICHET A EMRE & 2 D% o RIS
MCTIAKFGENZIAA > T DR T 232 2 LT
W5,
Web 7 A 7 OMEEEG X, FHRBHEMN, [8hH, K
REIT ) EE AT, M H AR e & ChiRee - AR S
NTWD. Bl e imh BHEREE S 7o B {5 138 K

ORET BT DDA THDZ LD, FiAED
HAEB/TINLDO®E L VASH TINE - AT 5T
ETH5.

Fig. 7 Time lapse videoes from (a) Tarumizu and (b)
Kinkowan, Kagoshima (courtesy of Dr. Iino,
Kumamoto Univ.).

2) TRM-XMP
ELREETEAK X N K MP L—4 (KiisSCTHE
TRM-XMP L4 {F1F72) OBRT — & OfRFTRE RN
RIS TWAD. i PPLIEN Ok HILTZREIR
oA & BRIKBLIER 0431 (Fig.8(a) & Fig. 8(b))
DEETRINTWD., BB FErbdvra—F
TE 2.
https://vash.jp/images/skr19-0245 xmp mlit-
01.mp4
https://vash.jp/images/skr19-0245 xmp_mlit-
02.mp4
B LY, BIKEOSAMITANITIEESL L
10mm PAEDREKEE 72> T 2. e ofE & &
HIZPERIEITA T Tl 2B F ST E D 2228 IO
TWD . BURZRVOIL, PRk R 3k P AT Tl
10 SRRETH DL DI LT, KO HH 8 km B
TEHTCRI2ZS B LR TVHORTHS.
TR IR £ & B IR AR D RFfRI (b & 2 41E 4L Fig. 8(c)
& Fig8(ITrTd . MBEKEITHE A S 20 EAE T

AHITHIINL, Z0%O 30 STELHITEINL T
Do WEKHD 50 HEET D & FKEORIIERD b
AU, AR R 1T K D DK 50 43 F TIE
EERAOITHIN LT %, Fig. 8 (c)& Fig.8 (d)ixzh
ERTFENLF T a— R T5ERTED.
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Fig. 8 (a) Accumulated ash fall distribution and
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