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Figure S1: Sensitivity of the output aggregated GSD to the sticking efficiency parameters (a)
Ster, (b) q, and the physical characteristics assigned to the particles, (c¢) particle density (ps)
and (d) input GSD. Output is for 12:00 UTC on the 05/05/2010, plume height 5500 m asl.
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Figure S2: Sensitivity of the output aggregated GSD to the sticking efficiency parameters (a)
Ster, (b) q, and the physical characteristics assigned to the particles, (c¢) particle density (ps)
and (d) input GSD. Output is for 13:00 UTC on the 06/05/2010, plume height 10000 m asl.



(a)

Diameter (um)

(b)

Diameter (um)

10 10
—— Input G5D —— Input G5D
St =0.65 g=04
c i Ste=1.3 c J = p
§ o8 to p 5 os g=08 p
= St =2.6 # = g=16 ’
m [15
{5 [
' (5
w 0.6 w 0.6 4
wl [}
m i+
= =
v 7]
= 0.4 4 2 0.4 4
=1 =
o )
= =
£ £
o 4 3 4
o 02 g oz
0_0 T T T T T T T T T T T T T T 0_0 T T T T T T T T T T T T T T
L L B R = BV R o YR T o - B o B S - B Y o B T | L I T BN = + BV T o VI (T T o I B o R [ o I T N
L LA T~ VI T B = T R o B o o B - B o | L A T I T R o T B o B o B T |
-t 8 0O 0 9 a8 O - NN S O Q9 9o o 9
=T VI - -] — T @ 5 &
— M — m
Diameter (um) Diameter (um)
(c) (d)
10 10 =
—— Input G5D —— Input Eyja 2010 G5D A
.= 500 kg m~? --- Input Hekla 1991 GSD .
Eyja 2010 AGSD / !
c . = -3 F c - ¢/ :
G 08 p:=2000 kg m y S 08 Hekla 1991 AGSD /
I¥] p.= 3000 kg m~3 ¥ ;
m = H ;
[ [ r
e w ;
w w 0.6 4 !
Wl v i/
] [ir] K
= =
@ )
= 2 0.4
= S .
o © ’
= =
E E
g 3 02+
0_0 T T T T T T T T T T T T T T 0_0 -I’ T T T ‘-I T T T T T T T T T
L LS T S =+ BV R o VI~ T o S o B o B o B o B oo R o B - B o L L T S =+ BT T o Y I~ T o T oo A o T O o I o B o I s B o |
= Y- R T i = = == =] = I R A = = = == =]
oMo o o 2 o o o .o o oo oo o o
=T Y I <+ T ] - N T @ 5 oo
— "M — M

Figure S3: Sensitivity of the output aggregated GSD to the sticking efficiency parameters (a)
Ster, (b) ¢, and the physical characteristics assigned to the particles, (c¢) particle density (ps)
and (d) input GSD. Output is for 12:00 UTC on the 07/05/2010, plume height 5500 m asl.
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Figure S4: Sensitivity of the output aggregated GSD to the entrainment coefficients (a) ks, (b)

kn, the fraction of dry air (c) ng and water vapour (d) n,, the temperature of the plume at the

source (e) Tp and the source mass flux (f) Q..

plume height 7000 m asl.

Output is for 19:00 UTC on the 04/05/2010,



(a)

Input G5D
kn=04

0ooze
00091
 0oog
- 00O
[ 000Z
r 000T
- 00S

I 0SZ

T T T T
= e = ~
=] S| =] =]

uoI12eI4 SSEJN AIIR|NWND

Input G5D
k:=10.05

0ooze
[ 0009T
 0oog
- 00OF
[ 000Z
r 000T
- 00S

T T T T

[=+] w = ™~

o o o o
uoI12E14 SSEIN BAIIB|NWND

Diameter (um)

Diameter (um)

(d)

(c)

0.03
0.05

o=0.00

Input GSD

n
n

000z
00091
r 0oog
r 000F
r 000z
r 000T
r 00S

r 0SZ

10

T T T T

[=+] w = ™~

o o o o
uoI1Del4 SSEfY SAIE|NWND

Input GSD

000z
r 0009T
r 0oog
r 000F
0002
000T
00s
0sZ
SZI

10

T T T T

[=+] w = ™~

o o o o
U004 SSE AIR|NWND

Diameter (um)

Diameter (um)

(f)

(e)

Input G5D
Omx10

000ZE
r 0009T
r ooog
r 00ov
r 000z
r 000T
r 00s

r 0SsZ

r SZI

T T T T
= e = i
=] S| =] =]

uoIDeI4 SSE|Y AIR|NWND

Input G5D
=953K

T

000ZE
 0009T
r ooog
r 000v
r 000z
r 0001
r00s
r0se

r GZL

4

T T T T

o w = ™~

o o o o
uoI1DeI4 SSEY BAIIR|NWND

Diameter (um)

Diameter (um)

Figure S5: Sensitivity of the output aggregated GSD to the entrainment coefficients (a) ks, (b)

kn, the fraction of dry air (c) ng and water vapour (d) n,, the temperature of the plume at the

source (e) Tp and the source mass flux (f) Q..

plume height 5500 m asl.

Output is for 12:00 UTC on the 05/05/2010,
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Figure S6: Sensitivity of the output aggregated GSD to the entrainment coefficients (a) ks, (b)

kn, the fraction of dry air (c) ng and water vapour (d) n,, the temperature of the plume at the

source (e) Tp and the source mass flux (f) Q..

plume height 10000 m asl.

Output is for 13:00 UTC on the 06/05/2010,
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Figure S7: Sensitivity of the output aggregated GSD to the entrainment coefficients (a) ks, (b)

kn, the fraction of dry air (c) ng and water vapour (d) n,, the temperature of the plume at the

source (e) Tp and the source mass flux (f) Q..

plume height 5500 m asl.

Output is for 12:00 UTC on the 07/05/2010,



